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Title & Document Type: 1703A Oscilloscope Operating and Service Manual 
Manual Part Number: 01703-90908 
Revision Date: May 1976 



About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

' , ■ . I ' ' 

Hewlett-Packard ^Company certifies that this instrument met its published 
specifications at the time of shipment from the factory, Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United States National Bureau of Standards, to the extent allowed 
by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 



> WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warranted against defects in materials 
and workmanship for a period of one year from the date of shipment. 
The cathode-ray tube (CRT) in the instrument and' any replacement 
CRT purchased from HP are also' warranted dgainst electrical failure 
for a period of one year from the date of shipment from Colorado Springs. 
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, 
HOWEVER, ARE^ NOT ' INCLUDED UNDER THIS WARRANTY. 
Hewlett-Packard will, at its option, repair or replace products which prove 
to.be defective during the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER. WARRANTIES ARE EX- 
PiIESSED or IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD , IS NOT’ ' 
LIABLE FOR CONSEQUENTIAL DAMAGES. 
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Service contracts or, customer assistance agreements are available for 
Hewlett-Packard products. 

.'For any assistance, contact your nearest Hewlett-Packard Sales and 
/ Service Office. Addresses are provided at the back of this manual. ' 
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OPERATING AND SERVICE MANUAL 



MODEL 1703A 
OSCILLOSCOPE 



SERIALS PfiEFIXEO: 1S42A 

Refer to Section VII for instruments with thefollowinn 
serial prefix numbers: 1150A, I226A, 12.’iOA, 12:J2A, 
’325A. ia3lA, 1342A, H02A, 1422A, 1509A, 1517A. 

Refer to Sectio n y II for instru ments wi t h t he ifol lo wi n B 
standard options: 001, 002. 




HEWLETT-PACKARD COMPANV/COLORAOO, SPRINGS DIVISION 
1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS,’ COLORADO, U.S.A 



Manual Part Number 01703-90‘Kl.S 
Microfiche Part Number 0170a90Si>.s 





SAFETY SUMMARY 

, . i : 

The following gononi aafoty pncauUont muni be obaervad during all phanen of operation, nanice, 
and repair of thin Inntrument. Failure to comply with thene precautlonn or with npeclflc ¥farnlngn 
elnewhere In thin manual wlolaten nafety ntandardn of denign, manufacture, and Intended une of the 
Inntrument. Hewlett-Packard Company annumen no liability for the cuntomer’n failure to comply 
with thene requirementn. i / , 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The, Instrument Is equipped with a three-conductor ac power cable. The power cable 
must qith'er be 'plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ,, ground) at the power outlet. The power jack and mating plug of the power cable meet i' 
International Electrolechnical Commission (lEC) safety standards. 

i DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate Ihe/jinslrument in the presence of flammable gases or fumes. Operation of any 

elegtrical'instrument in such an environment constitutes a definite safely hazard. 

\ , ' ' ' ■ 
j : . , 

KEEP AWAY FROM LIVE CIRCUITS. 

, ■ ■ ' ‘ I I 

Operating personnel rpust not remove instrument covers. Component replacement and internal 
adjustments must be, made by qualified maintenance personnel. Do not replace components with 
power 'cable connected. Under certain conditions, da~.gerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

) 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustrhent unless another person, capable of rendering first aid 
and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDlInG THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 



V-ARNING 



Dangerous voltages, capable of causing death, are present In this Instrument. 
Us# extreme caution when handling, testing, and adjusting. 
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SECTION 1 





GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2. This manual provides operating and service in- 
formation for the Hewlett-Packard Model 1703A 
Oscilloscope (figure 1-1). This manual is divided 
into eight sections, each covering a specific topic 
or aspect of the instrument. All schematics are 
located at the' rear of the* manual and can be 
unfolded and used for reference while rending any 
part of the manual. A removable instruction card 
is located at the rear of this manual. The card is 
designed to fit the inside lid of the storage cover. 

Note ' 

Throughout the text of the manual, 
the Hewlett-Packard Model 1703A ' 

Oscilloscope shall be called the 
Model 1703A. 

, ■ ^ ■ 

1-3. This section contains a description ofi the 
Model 1703A. The instrument specifications arc 
listed in table 1-2. Table 7-2 lists the options available 
for the Model 1703A. . > 

1-4. DESCRIPTION. 

' 'i ' , ) ■ I 

1-5- INTRODUCTION, 

' I . 

1-6.' The Model 1703A s a general-purpose, wide- 
band, variable-persistence storage oscilloscope 
designed for bench or fiekl service. The,/ Model 
1703 A operates from an ac line, dc line or optional 
battery puck. The optional, rechargable, nlckle- 
codmium battery provides up to 4 hours of operation 
and requires a recharge time of approximately 16 
hours. A carrying handle provides ease of transpor- 
tation and is adjustable, allowing the Model 1703A 
to be placed at an angle for viewing the CRT. 
The CRT dimensions are 6 by 10 divisions. 



1*8. VERTICAL CIRCUITS. 

’ I ' . ' 

. I , 

1-9. The vertical bandwidth is 35 MHz with a rise- 
time less than , 10 ns. The vertical deflection factor 
is 10 mV/div on single, channel and i mV/diy 
with channel A cascaded into cHannel H. 

1-10. The Model 1703A contains two identical ver- 
tical amplifiers for single nr dual channel operation. 
Each channel offers a choice of ac or dc coupling. 
Common mode rejection is at least 40 dll at lOmV/div, 
and 20 dB for the rest of the deflection, rangc.s. 

1-11. Nine calibrated switch settings provide a 
deflection factor range from 10 mV/div to 5 V/div 
in a 1, 2, 5 sequence. The vertical verniers permit 
continuous adjustment between calibrated steps and 
extend the least sensitive deflection factor (5 V/div) 
to 12.5 V/div. ' , , 

1-12. With the dual-trace feniure (channel A, 
channel B), displays can be obtained on either chan- 
nel A or B, 'channels A and B together, channels 
A > B and channels A — B. Simultaneous display 
of two signals is possible in cither chop or alternate 
mode pf operntion. During chop operation, channels 
are switched at approximately 4(}0-kHz rate during 
each sweep. In the alternate mode of operation 
the signal applied to each channel is displayed on 
alternate sweeps. Triggering is selectable from 
cither A ONLY TRIG or NORM TRIG position. 
In the NORM TRIG position, the instrument triggers 
on the displayed signal. In the A ONLY TRIG 
position, the instrument triggers on the signal applied 
to channel A. 

1-13. HORIZONTAL CIRCUITS. 



1-7. The variable persistence capability is especially 
useful for viewing clow-speed signals. Adjustment 
of persistence time can provide viewing of a com- 
plete trace with fading sufficient to prevent inter- 
ference with the next trace. The display persistence 
can readily be adjusted to eliminate flicker and 
provide high resolution. The storage, feature can be 
used to store single-sweep occurrences for. later 
viewing or photographing. The comparision of 
waveforms can be accomplished by storing' several 
separate occurrences and later viewing them simul- 
taneously. 



1-M. The horizontal circuits jnovide four types of 
sweep displays. The displays are; main sweep, mixed 
sweep, delayed sweep and external horizontal input. 

1-15. Operation of the delayed sweep while in the 
main sweep mode provides for trace intensification. 
The amount of intensification width depends on 
the delayed front panel settings. In the delayed mode, 
the intensified portion is displayed across the entire 
CRT. 

1-16. Sweep speed settings from 0.1 issec/div to 
2 sec/div (main sweep) and O.l usec/c’lv to 0.2 sec/div 
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tdciayed sweep) are available in a I, ‘A, 6 sequence. 
Vernier controls ollowcontinuous .xdji’ijtmcnt between 
steps and extend the slowest swcijp to 5 sec/d iv 
(main sweep) and 0.5 sec/div (delnyccj swee||)). 
Using the SVVP MAG XlO function, the fastest sweep 
speed can be expanded to 10 ns/div. 

H7. The mixed sweep function provides for simul- 
taneous display of an input waveform ond an ex- 
panded portion of the waveform. The delayed circuits 
are calibrated to allow accurate time difference 
measurements to be made. The external horizontal 
input function allows the CUT horizontal plates 
to be driven by an external signal. 

1-18. The main and delayed trigger circuits have 
provisions for either internal or external operntioti. 
Choice of trigger coupling is provided; choices are 
ac/dc, high frequency reject and low frequency reject.. 
The delayed trigger circuit does not have low fre- 
quency reject trigger coupling. 

1-19. CATHODE-RAY TUBE. 

1-20. Thcj^ Model 1708A uses a post-accelerator CRT 
with a nonglarc, rectangular faceplate. An internal 
graticule is located on the same plane ns the dis- 
play to eliminate parallax errors. The tube has u 
TOOO-vblt accelerating potential, and 6 vertical by 
10 horizontal divisions. 

1-21.' Aitype P3l phosphor is used in ihe standard 
CRT. Special graticules (or no graticule) are also 
available liy special order. Refer to Secli"* ‘U for 
further information about optional and spccu )rdrr 
modific^'.ti'jhs. t 



Accessory No. 1 


,j') Description 


HP Mo^el 10102A 

. / 

HP Model 10103A 


RFI Contrast Screen ' 


Battery Pack 


HP Model 10104A 


Viewing Hood (collapsible) 


HP Model 10I05A 


Tcstmobilo Adapter 


HP Model 10106A 


Camera Adapter- 


HP Part No. 
01701-68701 


Service Kit; contains three 
extender boards and one 
board puller. 


HP Model 10036A 

/ 

i 


Probe Adapter Kit; pi te 
tips contained in this kit are 
designed for use with the 
probes supplied with 1700- 
series oscilloscopes. 


HP Part No. ' 


DC Power Plug 


1 12.51-2614 = 1 1 



1-22. V/ARRANTY. 

1-23. The instrument (except the CRT) is certified 
and warranted as stated in the front of this manual. 
The CRT is covered by a separate warranty. The 
CRT warranty and warranty claim form is located , 
at the rear of this manual. Should the CRT fail 
within the time specified on the CRF ^ wairaniy 
page, complete the warranty claim form anti return 
it with the defective CRT, The procedure for return- 
ing a defective CRT is described on the CRT warranty 
page. 



CAUTION 




The warranty may be void for instru- 
ments having a mutilate serial number 
tag. 

1-24. ACCESSORIES FURNISHED. 

1-2.5. Accessories furnished are listed in table 1-2. 

1-26. ACCESSORIES AVAILABLE. 

1-27. Table 1-1 lists tbc accessories available for 
the Model 1703A. The service kit (figure jl-3) is 
recommended to maintain the Model 170.'1A. 

1-28. INSTRUMENT AND MANUAL IDEN- 
TIFICATION. 

i ^ ■ 

1-29. 'I'his manual applies directly to !he Model 

1703A instruments with a serial prefix number ns 
listed 0.1 the manual title page. The seri.il prefix 
number is |lhe first group of digits in the instru- 
ment serial number’ (figure 1-2). The instrument 
serial nutiibcr is on n^ tag located on the rear panel. 

i-3(). Check the :terial prefix number of the instru- 
ment. If the serial prefix number Is different from 
that listed on the title page of this manual, refer 
to Section Vll for instructions to adapt this manual 
for proper instrument coverage. 

1-31. Technical corrections (if any) are contained 
in an enclosed MANUAL CHANGES sheet. 



SERIAL PREFIX NUV8ER SERIAL SUFFIX NUMBER 



SERIAL NO. .0000 a ooooo 



I complete serial number 

TOOO-A-22 



Figure 1-2. instrument Serial Number 
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:,V ^ ^ ■ 

1-32. INQUIRIES. 



. P ■ ; i i; 



'! ; vti'iiL'liti mw» 

P' : 

5 1 , i f i ’ / 



no.nrt’sl HP Sales/Service \Ofncc. Always the 

‘ in.strunii?nt by moych ntu'nher, compicic name and 

' ' 1 . - .t ...I -II 



’ ' ' I iromplete scrbil numWr' in all correspondence. Refer 

1^)3. Refer any <iuc.sli»ns regarding the manual, ' to the rear of the manuttl'uor a worhlAvide listing 
the 'replacement pages or the instrument to the , of HP Sales/Service Offices. .» ' . , 
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Figure 1-3. Service Kit for 1700-series Oscilloscopes 
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Table 1-2. Specifications 



/VERTICaIt AMPLIFIERS ^ 

MODES OF OPERATION: channel A; chnh- i 
:jel B; channels A anri B, displayed alter* 

‘ nntely oh succcsjivc sweeW (alt); channels \ 

, A and B displayed by svvitcliing between ' 

^ channels at approx ‘lOO-kUz rate with blank* , 
V ingduringswitchiniffchoplibhannclA + channel 
iV B (algebraic addition). ' ' 

' EACH CHANNEL (2) ' 

Bandwidth; ^Direct nr with Model 10006B 
' probe, y*dB down from 60-kHz, O-div 
reference signal from terminated 50-ohm 
source.) 

, I I ■ ?■■■■., 

DQCOUPLKD: doto0.5MHz. , 
ADCOUPLEI) lower limit is approx 
10 Hz. 

Si! . ■ ■ ■ ' ' I \'l 

Riseti> 7 ie: <10 ns. Direct »r with Model 
I V \000<)B probe, 10% to '90% points with 
( I , 6-diy input btep from terminated 60-ohm source. 



DEFLECTION FACTOR 

Ranges: from 10 mV/div to 5 ' V/div 
(9 ranges) in 1, 2, 5, sequence. ±3% accu- 
racy with verniei' in calibrated position. 

Vernier continuously variable between all 
' ranges, extends maximum deflection fac- 
tortoatlenstl2.6V/div. » 

Polarity: NORM or IN VT ' iwlectable on 
! channel B. ■ ' ' , i , 

Signal Delay; input signaN, are delayed 
sufficiently to view leadii^g edge of input 
signals without advanced e.ttcrnnl trigger. 

Input RC: .1 megohm sKiintcd by approx 
27pF., ■ 

Input Coupl|ng: AC, ,DC or Ground selec- 
table. Ground position disconnects signal 
input and grounds ainplifler input. , 

I , ( • I ' ' . ' i ' 1 j 

^ , i’ u 

MAXIMUM INPUT 

AC-coupled: iGOOV (dc + pk nc); ruis ac * 
;<350y, 5 V/fdiv to -20 mV/div; <150V a*. 
To mV/di v (10 kHz or less). 

DC-coupled; :350V (rrhs) 5 V/div to 20 
mV/div; <150V at lO mV/div (10 kHz or 
less). ’ ■ 

A»B OPERATION 

; j , • 

i Ampliiler; bandwidth and deflection factors are 
’ unchanged; channel B may be inverted for 
A— B operotion. ’ 



Comnion Mode (A-B) , 

FREQUENCY: dc to' 1 MHz. 

REJECTION RATIO: at least 40 dB' on 
lOimV/div; at least 20 dB on all other 
^ ^ rdnges with verniers set for , optimum 
j rejection. Comr.i n mode signal amplitude 
• ' equivalent to !T) div. , ' 

TRIGGERING j 

' ' ' ' 

Source (applies to all live modes of operation). 
NORM TRIG; on displayed signal. 

^ A ONLY. TRIG: on signal from channel A. 

CHANNEL A OUTPUT 

\ 

Channel A ’output for obtaining 1 mV/div ^ 
vertical sensitivity. 

Amplitude: fOO mV/div, 

Cascaded Bandwidth: de to 3 MHz (use HP 
Model 10121A BNC Cable to connect chan- 
nel A to channel B). 

CCuplingr^dc. 

Vertical Output DC Level: Approx OV. 

Vertical Output Resistance: Approx 2(X) ohms. 



MAIN TIME BASE I 

SWEEP 

Ranges: from 0.1 usec/div to 2 sec/div (23 

' ranges) in 1, 2, 5 sequence. ±.')% accuracy with 
vernier in calibrated position. 

Vernier; Continuously variable between all 
' ranges, extends slowest sweep to at least 
5 sec/div. Vernier uiurnlibratcd light indicates 
when vernier is not in CAL position. 

Magnitier: expands all sweop.s by factor of . 10 
aind extends fastest swyep to 10 ns/div. 
^ Accuracy i5% (including 3% accuracy of time 

' base). ' 

SWEEP MODE 

Normal: sweep is triggered by internal or 
external signal.! 

Automatic: bright baseline dispinyo:! in absence 
of input signal. Triggering is same as normal 
above 40 Hz. , ' 

Single: in normal mode, sweep occurs once 
with same triggering as normal; RESET push- 
button arms sweep and lights indicator; in 
auto model 'sweep occurs once each time 
RESET pushbutton is pressed. 



I 






TRIGGERING 



Internal: dc to 35 MHz on signols causing 
0.5 div or more vertical deflection in alt 
display modes except chop; dc to 400 kHz 
in chop mode. Triggering on line frequency 
also selectable. ' 

External: dc to MKz on signals 50 mV p-p 
or more. 

External Input RC: approx 1 megohm shunted 

by approx 27 pK. 

, 1 ; 

bevel and Slope i 

INTERNAL: variable over either slope of 
form displayed. 

EXTERNAL: continuously variable from 
♦1.2V to —1.2V on either slope of trigger 
, signal. Maximum input, ilOOV. 

Coupling: AC, DC, LF REJ, or HF REJ. 

AC: attenuates signals below approx 20 Hz. 
LF REJ: attenuates signals below approx 15 
kHz., 

HF* REJ: attenuates signals above approx 
30 kHz. 

i 

TRIGGER HOLDOFF: time between steps con- 
tinuously variable. 



DELAYED TIME BASE 

' i' , ■ ■ ' : 

TRACE INTENSIFICATION: intensifies that part 
of main time base to be expanded , to full 
screen in delayed time base mode. Rotating time 
base switch from, OFF position activates in- 
tensified mode. 1 

SWEEP 

I ' ■ 

Ranges; O.L usec/div to 0.2 sec/div (20 ranges) 
in 1^ 2, 5 sequence. =3% with vernier in cali- 
^ated position. 

Verplen continuously variable between all 
I 'ri^hges, extlends slowest sweep to 0.5 sec/div. 
Magnitier: expands all sweeps by a factor of 10 
and extends fastest sweep to 10 ns/div. 
Accuracy is i5% (including 3% accuracy of 
time base). 

SWEEP MODE 

Trigger: delayed sweep is armed at end of delay 
period. 

Auto: delayed sweep is automatically triggered 
at end of delay period. 



TRIGGERING 

Internal: same as main time base. 

External; same as main time base. Input RC 
is approx 1 megohm shunted by approx 
27 pF. 

Level and Slope 

INTERNAL; variable over either slope of 
form displayed. 

EXTERNAL: continuously variable from 
+1.2V to —1.2V on either slope of trigger 
signal. 

: Coupling: selectable, AC DC or HF REJ. AC 
attenuates signals below approx 20 Hz. 
HF REJ attenuates signals above approx 
30 kHz. 

DELAY (Before start of delayed sweep.) 

Time: continuously variable from 0.1 usee to 
2 sec. 

Time Jltten <0.005% (1 part in 20,000) of 
maximum delay in each sweep. 

Calibrated Delay Accuracy; ±1%; linearity, i0.2%. 

MIXED SWEEP 

Combines main and delayed sweeps into' one 
display. Sweep is started by main time base 
and is completed by faster delayed time base. 

EXTERNAL HORIZONTAL INPUT ; 

BANDWIDTH: dc to 1 .MHz. 

COUPLING; dc. 

DEFLECTION FACTOR: XI; l y/div. 

' X10;0.1 V/div. 

VERNIER: 10:1 vernier 'provides continuous ad- 
justment befweeri ranges. 

DYNAMIC RANGE: beam may be positioned to 
left edge of CRT with 0 to — 5V input. 

MAXIMUM INPUT; HOOV. 

INPUT RC: I megohm shunted by approx 30 pF. 

STORAGE/VARIABLE-PERSISTENCE CRT 

TYPE: post-accelerator, a7,5-]tV accelerating 
potential, aluminized, P31 phosphor. 

GRATICULE: 6 X 10 div internal graticule; 
each major division consists of 5 subdivisions 
on both horizontal and vertical axes. 1 div s 
0.85 cm. Rear panel adjustments for trace 
alignment and astigmatism. 




C 

) 
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Table 1-2. Specifications (Cont'd) 



BEAM FINDER: returns trnci to CRT screen 
rc(;ardless of scttin)? of horizontal or vertical 
controls. 

INTENSITY MODULATION: i4V, dc to 1 MHz 
blanks trace of any intensity. Input R, 1000 
ohms ilO'K). Maximum input, ±10V (dc * pk 
ac). 

PERSISTENCE 

Conventional: natural persistence of P3l 
phosphor (approx 40 usee). 

Variable: from <0.2 sec to >1 min. 

STORAGE WRITING SPEED 

Standard Mode: >100 div/ms over central 5x9 
division. 

Fast Mode: >1000 div/ms over central 5x9 
divisions. 

Brightness: ^^lOO foot lambcrts. 

Storage Time: from std mode to store, traces 
may be stored at reduced intensity for 
>1 hr. With! STORE TIME fully ccw, truces 
may be , viewed at normal intensity 
^for >1 min. From fast mode to store, truces 
may be stored at reduced intensity for >5 
min. With STORE TIME fully ccw, traces 
may be viewed at normal intensity for >15 sec. 
Erase: manual pushbutton erasure takes approx 
400 ms. 

GENERAL 

CALIBRATOR 

j 

Type: 1 kHz ±10% square wave. 

Voltage: IV p-p ±lOfK 

I ' ' ' 

POWER REQUIREMENTS 

AC Line: 115V or 230V ±20)6, 48 to 440 Hz., 
60 VA max. 

r 

DC Line: 1 1.5V to 36V, 40 VA max. 

Battery (optional) 

OPERATING TIME: up to 4 hours in Model 

ntoA. 

RECHARGE TIME: 14 hr maximum, ivith 
power switch off, if not operated after 
power indicator flashes. 

LOW BATTERY INDICATOR: ^wer llRht 
flashes to indicate that batteries arc dis- 
charged and further operation may damage 
battery. 



RECHARGING: batteries are recharging 
whenever POWER MODE svyitch is set to 
AC with power applied. With POWER 
switch off, full charge is applied. With 
POWER switch ON, trickle charge is apr 
‘ plied. 

I 

WEIGHT 

Without Panel Coven net, 24 lb (11 kg); ship- 
ping, 35 lb (15,9 kg). 

i ' 

With Panel Cover and Accessories: net, 27 lb 
(12,3 kg): shipping, 38 lb (17,2 kg). 

With Panel Cover, Accessories, and Bat- 
tery Pack: net, 35 lb (16 kg); ship,.' ng, 
46 lb (20,9 kg). 

' . t 

I 

DIMENSIONS: refer to outline drawing. 

ENVIRONMENT (Oscilloscope operates within 

specifications over following ranges): 

I temperature O^C to +55°C; humidity, 
to 90'% relative humidity to 4()°C; 
altitude, to 15,000 ft; vibration, vibrated 
in three planes for 15 min each with 
0.010-inch excursion, 10 to .55 Hz. 



ACCESSORIES FURNISHED: blue contrast filter. 
Model 101 15A; two Model 100061) probes; one 
ac power cord with right-angle plug. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section contains instructions for pcr> 
forming an initial inspection of the Model 1703A. 
Installation procedures and precautions arc presented 
in step-by-step order. The procedures for making n 
claim for warranty repairs and for repacking the 
instrument for shipment arc also described in this 
section. I | 

2-3. INITIAL INS, -f/CTION. 

2-1. The instrument was inspected mechanically 
and electrically before shipment. Upon receipt, inspect 
it for damage that may have occurred in transit. 
Check for broken knobs, bent or broken connectors, 
and dents or scratches. If damage is found, refer 
to the claims paragraph in this section. Retain the 
packing material for possible future use. 

2-5. Check thb electrical performance of the instru- 
ment immediately after, receipt. Refer to Section V 
for the performance check procedure. The perfor- 
mance check will determine whether or not the 
instrument is operating within the specifications 
listed in table 1-1. Initial performance and accuracy 
of the instrument arc certified ns stated in the 
front of this manual. If the instrument does not 
operate as specified, refer to the claims paragraph 
in this section. 




Voltages are present inside the instru- 
ment when the POWER-ON switch is off 
and uc power curd connected. 

2-6. PREPARATION FOR USE. 

2-7. POWER REQUIREMENTS. 



> CAUTION ^ 

Before placing this instrument in 
operation, ensure that the operating 
voltage visible in the power module 
window (figure 2-1) agrees with the line 
voltage being used. The power supplies 
may be damaged if the line voltage 
selection is incorrect. 

2-10. F'ur dc operation, the Model 1703A requires 
from 11.5 to 36 volts, 40 VA maximum. The 2A fuse 
(Fl) must be replaced with a 3A fuse for dc oper- 
ation. The instrument can also be operated from a 
battery pack. Depending on the power mode of op- 
eration, the POWER MODE switch (on rear panel) 
should be set to one of three positions; DC LINE, 
INTERNAL BATTERY, or AC LINE. To change the 
POWER MODE switch setting proceed as follows: 



t CAUTION :< 

\juuuuuu^ 

Do not change the POWER MODE 
switch setting with the instrument on 
or with oc or dc power applied to the 
rear panel. 

a. Tunil instrument power off. 

b. Disconnect ac or dc power cord from rear 
panel. 

c. Set POWER MODE switch to desired 
position. 

d. Connect ac or dc power cord if desired, 
c. Turn instrument power on. 



2-8. The Model 1703A can operate either from an 
ac or dc power source. For ac operation, the Model 
1703A requires 115- or 230-volt ±2M, single 
phase, 48 to 440-Hz source that can deliver 60 volt- 
amperes. , 

2-9. A removable jumper board in the power line 
input module (Al) provides selection of the line 
voltage to be used (figure 2-1). 



2-11. THREE-CONDUCTOR AC POWER CABLE. 

2-12. For the protection of operating personnel, 
Hewlett-Packard Company recommends that the 
instrument panel and cabinet be grounded. This 
instrument is equipped with a three-conductor, uc 
power cable that, when connected to an appropriate 
receptacle, grounds the instrument through the offset 
pin. The power jack and mating plug of the power 
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Operating voltage Is shown in module window. 




NOTE 

The 1703A will not operate If the volt* 
age aeleotlon PC board It placed In 
either the 100* or the 220*voll position. 







SELECTION OF OPERATING VOLTAGE 

1. Open cover door and rotate fuse-pull to left. 

2. Select operating voltage by orienting PC board to position desired 
voltage on top-left side. Push board firmly Into module slot. 

3. Rotate fuse-pull back Into normal position and re-lnsert fuse In 
holders, using caution to select correct fuse value (0.5 ampere 
for 115/12* volts, 0.25 ampere for 230/240 volts). i70M-(xn^»-» 



Figure 2-1. Rear Panel Power Module 



cord meet International Electro-technical Commission 
(lEC) safety standards. To preserve this protection 
feature when operating from a two-contact outlet, 
use a three-conductor to two-conductor adapter, and 
connect the adapter wire to ground at the power 
outlet. 

2-13. DC PLUG. 

2-14. A dc plug (HP Part No. 1251-2614) is avail- 
able and may be ordered separately. This plug is used 
to operate the Model 1703A from a dc source. Cable 
used for *the dc power cord must be able to carry 
2.6A of current with a voltage loss of less than IV, 



2-15. BATTERY INSTALLATION. 

2-16. To install the battery pack in the Model 1703A, 
proceed as follows; 



CAUTION 



Read operating note on battery pack 
before installation. 

a. Turn instrument off and remove power cord 
from rear of instrument. 

b. Move POWER MODE switch to INTERNAL 
BATTERY position. 



c. Turn instrument on its top and loosen 
fasteners holding bottom cover. 

d. Remove bottom cover. 

e. Place battery pack in instrument ns shown 
in figure 2-2. 

f. Tighten battery screws in place (figure 2-2). 

g. Connect PI to battery Jl ns shown in 
figure 2-2. 




Figure 2-2. Battery Pack Installation 
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h. Replace bottom cover and tighten fasteners. 

i. Turn instrument right side up. 

j. Turn instrument on and observe power light. 
If power light is on, resume normal operation. 

X^innrirrvYV, 

y CAUTION < 

If power light is flashing, battery 
is discharged. Damage to the battery 
may result if operated in this condition. 

Refer to Section JII for battery 
recharging operation, ■ 

2»17. CLAIMS. 

2-18. The warranty statement applicable to this 
instrument is printed in the front of this manual. 
If physical damage is found or if operation is not 
as specified when the instrument is received, notify 



the carrier ond the nearest Hewlett-Packard Sales/ 
Service Office immediately (refer to the list in back 
of this manual for addresses). The HP Sales/Service 
Office will arrange for repair or replacement without 
waiting for settlement of the claim with the carrier. 

2-19. REPACKING FOR SHIPMENT. 



2-2Q, If the Model 1703A is to be shipped to a 
Hewlett-Packard Sales/Servica Office for service 
or repair, attach a tag showing owner (with address), 
complete instrument serial number, and a description 
of the service req jired. 

2-21. Use the original shipping carton and packing 
material. If the original packing material is not 
available, the HP Sales/Service Office will provide 
information and recommendations on materials to 
be used. 
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INTENSITY. Controls I)riBhtnc.ss of dis- 
play. 

PUSH:BEAM. Returns display to viuwinit 



FOCUS. Controls sharpness of display. 

POWER-ON, TokkIc switch with indicator 
li^ht for turning oscilloscope off and on. 
I.ight flashes when optional battery is dis- 
charged. 

DELAY TIME. Calibrated «)ntrol that se- 
lects time delay between start of main sweep 
and start of delayed sweep. 

delayed V E RNI ER, Provides conti nuous con- 
trol of sweep time between c.'.librated positions 
of delayed TIMB/DIV control. 

delayed TRIGGER LEVEL. Selects amplitude 
point on trigger signal that starts sweep. 

delayed AUTO/TRIG. 

a. AUTO, Delayed sweep starts automati- 
call jr at end of delay time. 

b. TRIG. Delayed sweep arms at end of de- 
lay time and triggers on next trigger signal. 

delayed HF RE.J. Attenuates delayed trigger 
signals above ■!() kll/. 

delayed AC/ DC. Selects delaye<I trigger sig- 
nal cou])ling. 

delayed IN'IVEXT. Selects delayed trigger 
internal or external sweep triggering. 

delayed slope. Selects slope vf delayed trigger 
signal that starts sweep. 

delayed EXTTRIG INPUT. Delayed external 
trigger input. 

PERSISTENCE. Controls endurance time of 
displayed signal. 

PUSHrERASE. Removes .stored or written dis- 
plays. 

WRITING SPEED. Selects., 

a. STD. Operates CRT at normal writing 
rate with variable persistence. 



b. FAST, Operates CRT at maximum writ- 
ing rate with variable persistence. 

17. CONV. Selects operation as standard oscillo- 
scope. Note intensity level (paragraph .‘{-*25), 

18. STORE, Retains displayed signal at reduced 
intensity. 

19. STORE TIME, Determines length of time 
that signal can be stored. 

20. delayed TIME/DIV. Controls delayed sweep 
time in DELAYED SWEEP. Controls intensi- 
fied portion of sweep in MAIN S»VEEP. 

21. .sweep display. Select horizontal sweep mode: 
EXT HORIZ INPUT, MAIN SWEEP, MIXED 
SWEEP and DELAYED SWEEP. 

22. main TIME/DIV. Controls main sweep time. 

2:i. HORIZONTAL POSITION. Controls course 
and fine horizontal position of display. 

2-1. VERNIER UNCAL Lights when either main 
or delayed VERNIER is not in CAL position. 

25. TRIGGER IIOLDOFF (NORM). Provides 
L'ontinuous control of time between sweeps. 
NORM holdoff time is minimum. 



2(5. main VERNIER. Pmvidf^ , continuous con- 
trol of sweep time between cvitlibrated positions 
of main TIME/DIV ctjntrbl. 

27, SINGLE. Selects single sweep operation. 



28. RESET. Resets sweep in SINGLE sweep 
mode. 



29. main AU'l’O/NORM. 

a. AUTO. Automatic .sweep in absence iif 
trigger signal «>r triggered sweep l>v 
applying trigger signal above 10 Hz, 

1>. NORM, Sweep is triggered only by ap- 
plying trigger signal. 



:U), SWP MAG. In XlO position, sweep is magni- 
fied 10 time.s. 



main TRIGGER LEVEL Selects amplitude 
point on trigger signal that starts sweep. 



brated positions of CHANNEL B VOLTS/ 
DIV control. 



main INT/EXT. Selects main trigger inter- 48, DISPLAY. Selects type of display; either 



nal sweep triggering. 

main AC/ DC, Selects main trigger signal 
coupling. 

main HF REJ. Attenuates main trigger sig- 
nals above 30 kHz. 

main LF RE.J, Attenuates main trigger sig- 
nals below 15 kHz. 

main LINE. Instrument triggers internally 
on line frequency. 

main slope. Selects slope of main trigger 
that starts sweep. 

main EXT TRIG INPUT. Main external trig- 
ger input. 

CAL 1 VOLT. Calibrator I-kHz, l-volt ± 1 % 
signal. 



single channel, dual channel, alternate or 
chop mode. 

49. trig. Selects internal triggering mode. 

a. A ONLY TRIG, Instrument triggers on 
signal applied to channel A. 

b. NORM TRIG. Instrument triggers on 
displayed signal except in DISPLAY 
ALT mode. In DISPLAY ALT mode, 
instrument should trigger on composite 
sync and LF REJ trigger coupling should 
be used to ensure proper trigger 
coupling. 

50. B POLARITY, Selects polarity of channel 
B display (NORM/INVT). 

51. VERNIER UNCAL Lights when either 
channel A or channel B vernier is not in 
CAL position. 



CHANNEL A OUTPUT. Channel A output ASTIGMATISM. Adjusts roundness of writ- 

jack. spot. 

. . „ • .1 trace ALIGN, Adjust to aligh trace with 

channel B POSITION. Controls vertical horizontal graticule line, 

position of display. 

54. ext horiz VERNIER. Permits I0:I horizontal 
channel B DC BAL Adjust to minimize amplifier. 

vertical shift of trace when channel B ver- . ... 

nier is mtated HORIZ INPUT. Input to external hori- 

zontal amplifier. 

channel B CAL Z-AXIS INPUT. Z-axis input connector, 

fier with CHANNEL B VOLl'S/DIV settings. 

57. AC LINE. Power input from ac line. Power 
channel B INPUT. BNC input connector. module contains ac line fuse (0.50 AT for 

115V operation; 0.25 AT for 230V operation) 
ti iind Hoe solector switch. 



channel B coupling (AC-GND-DC). Selects selector smicn. 

capacitive (AC) or direct (DC) coupling of 

input signal, or grounds input amplifier .58, POWER MODE. Selects DC LINE. INTER- 
stage while disconnecting input. nal battery or AC LINE operation. 

CHANNEL B V'^OLl'S/DIV. Selects vertical 59. DC LINE. Power input for dc line operation, 
deflection factor necessary for calibrated 

measurements. i r •••»/• 



channel B vernier, (CAL). Provides contin- 
uous adjustment of VOL'l’S/DIV between cali- 



60. fuse. 2-amp, slow-blow fuse in circuit for 
ac and internal battery modes of operation. 
Use 3-amp, slow-blow fuse for dc line mode 
of operation. 
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Figure 3-1. Controls and Connectors 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 

3-2. This section provides general operating in- 
structions and applications information for the Model 
1703A. Front and rcnr-punel controls ond connectors 
are identified and briefly described in llgure 3-1. 
Generol operutinir instructions are provided in fi(;ures 
3-3 throu^'h 3-9 ond operational adjustments are 
detailed in figure 3-10, Delayed operations ore detailed 
in figure 3-11. > 

i 

3-3. SPECIAL OPERATING CONSIDER- 
ATIONS. 

3-4. Prior to operating the Model 1703A, the 
operator must have a thorough understanding of in- 
strument operation and control functions. This 
section should he read in its entirety before attemp- 
ting to operate the in.'-..ument. 

J'V-V'VYVVYV 

^ (SS 

This instrument contains a hew burn- 
resistunt CKT, While CRT burns are 
greatly reduced, high intensity settings 
white in the conventional mode will 
burn CRT. Observe all operating 
cautions. 

3-5. The following are steps that must be taken 
prior to npplyintf power to the Model 1703A: 

a. Set WEtlTING SPEBI) to STD. 

b. Set PERSISTENCE control fully crw. 

c. Set INTENSITY amtrol fully ccw. 

d. Apply power to Moc'el 1703A. 

e. After 3 min, entire CRT viewing area should 
be evenly flooded green. 

Note 

If there is no green illumination, turn 
instrument off and check all CRT con- 
ncction.s. 



brief explanation of their functions. Additional infor- 
mation regarding some of these controls and con- 
nectors is provided below. 

3-8. FOCUS. 

3-9. This control provides uniform focus of the 
trace over the entire CRT screen. To adjust: 

a. Set WRITING SPEED to STD. 

b. Center low-intensity spot on CRT screen. 

c. Adjust FOCUS control for small, round, 
sharply focused spot. 

3-10. PUSH:BEAM. 

3-11. Pressing this pushbutton reduces amplifier 
gain enough to return the lieam to the viewing area. 
This enables the operator to locate the beam and 
determine the action necessary to center n display 
(examples: reduce input signal amplitude; change 
coupling; adjust deflection factor, trigger level, dc 
balance or position controls). When centered properly, 
the beam remains on the CRT when the pushbutton 
is released. 

Note 

The beam find function is dependent 
on the setting of the INTENSITY. 

If no beam is visible. when the PUSH: 

BEAM control is engage, increase the 
INTENSITY setting until a beam is 
observed. 

3-12. TRACE ALIGN. 

3-13. The TRACE ALIGN adjustment compcn.sates 
for external magnetic fields that may affect align- 
ment of the horizontal trace with the graticule. The 
alignment should be checked when the instrument 
is moved to a new locution and adjustment made 
whenever necessary. 

3-14. CALI VOLT. 



3-6. CONTROLS AND CONNECTORS. 

3-7. The locution of operating controls and con 
nectors are shown in figure 3-1 together with i 



3-15. The 1-volt, 1-kHz calibrator square-wave out- 
put can be used for vertical sensitivity calibration 
and for divider probe compensation. The ampli- 
tude accuracy is *1% and frequency accuracy is ±10%. 
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3-16. COUPLING. 

3-17. This lever switch selects either capacitive 
(AC) or direct (DC) coupling: of the input signal 
to the vertical amplifiers, or it grounds (GND) 
the vertical amplifier input stage while disconnecting 
the input signal. The switch should be positioned to 
DC when viewing long durotion pulses or dc levels 
of woveforms. AC should he selected when viewing 
ac waveforms having large dc levels. GND position 
is used to disconnect the signol source from the 
amplifier input and at the same time ground the 
amplifier input. The GND position con be used to 
establish a reference. 

3-18. DISPLAY. 

3-19. This control selects the type of vertical dis- 
ploy. Input signals may be displayed either singly 
or simultaneously as explained below. 

3-20. Position A displays channel A input signal. , 

3-21, Position B displays channel B input signal. 

3-22. Position A + B (A - B with B POLARITY 
INVT engoged) displays algebraic sum of chonnel A 
and channel B input signals. 

3-23. Position CHOP presents separate display 
of each input. Both inpuUf are displayed during 
same sweep by switching between each channel at 
400-kHz rote. This mode should be used to display 
low frequency signals. 

3-24. Position ALT displays each channel on alter- 
nate sweeps. This mode should be used to display 
high frequency signals. 

3-25. PERSISTENCE AND INTENSITY. 

3-26, These controls determine the viewing time of 
a signal being displayed. The INTENSITY control 
sets the trace brightness as it is written. The 
PERSISTENCE control is us to establish the de- 
sired duration of signal viewing without rewriting. 
It accomplishes this by vorying the rate that the 
displayed signal is erased. ] 

3-27. FAST. 

, I 

3-28. Operation in this mode provides a more rapid 
buildup display of fast, single-sweep signals. Since 
the background illumination also increases more 
rapidly, the CRT contrast level and storage time 
arc reduced. 

3-29, CONV. 

3-30. Selection of this operating mode disables the 
variable persistence and storage feoturcs of the in- 



strument. It will now function as a conventional, 
general-purpose oscillo.scopc. The PERSISTENCE 
control does not function in this mode. Always 
adjust the INTENSITY in std mode, with minimum 
persistence, for no blooming; then switch to conv. 
Do not increase intensity bey' nd this level while 
in the conv mode. 

3-31. STORE. 

3-32. In order to retain whatever is visible on the 
CRT, engoge the STORE pushbutton. The signal will 
be stored at reduced intensity, resulting in u storage 
time greater than 1 hr. The INl'ENSITY, PEItSIST- 
ENCE, FOCUS, PUSHtERASE, and HORIZONTAL 
POSITION controls do not offcct the presentaion in 
the store mode. 

.'{•33. In some applications, it may be desired to 
show overlapping traces. This is possible through 
proper manipulation of the PERSISTENCE and 
INTENSITY controls. Simply obtain the desired 
multiple trace display in the std mode; then engage 
the S'TORE pushbutton. 

3-34. STORE TIME. 

3-3.5. To observe a previously stored display, 
turn the STORE TIME control slowly ccw until the 
display is observed. The STORE TIME control will 
intensify the brightness level selected during the 
std mode. Again, the INTENSITY, PERSISTENCE, 
FOCUS, PUSHrERASE and HORIZONTAL POSI- 
TION controls do not affect the display. 

3-36. PUSH:ERASE. 

3-37. This control removes stored or written displays. 
3-38. TRIG. 

t)-39. This control selects the signal to be used os 
the internal sync signal. In NORM TRIG position, 
the signal displayed on the CRT is used ns the 
internal sync signal, except in alt operation. In the 
alt mode of operation, the instrument triggers on 
the composite sync signal; to ensure proper trigger- 
ing, LF REJ trigger coupling must be used. 

1 

3-40. B POLARITY, j 

3-41. This control inverts the channel B display 180 
degrees and can be used to present on A — B' display. 
To operate in the A — B mode, proceed as follows; 

a. Set DISPLAY to A + B mode. 

I ’ 

b. Set B POLARITY to INVT. 

c. Display observed is A — B. 
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3-42. SWEEP DISPLAY. 

3-43. This switch, mounted conbentric to the main 
and delayed TIME/DI V controls, determines the hori- 
zontal sweep display modes. Modes are EXT HORIZ 
INPUT, MAIN SWEEP, MIXED SWEEP and DE- 
LAYED SWEEP. The function of each mode is as fol- 
lows: 

Ext floriz Input. In this mode, the CRT hori- 
zontal plates arc driven hy un external source. 

Main Sweep. In this mode, the main sweep 
sets o time base reference for the vertical slKnal. 
Main sweep controls arc mounted un the riKht 
side of the front panel, and sweep speed is selected 
by main TIME/DIV. If delayed TIME/DIV is 
set to OFF, sweep intensity Is uniform. However, any 
other setting of delayed TIME/DIV causes the sweep 
to intensify during the time that the delayed sweep 
is generated. This feature makes it possible to select 
a point of Interest on the main sweep time base 
before viewing in the delayed sweep mode. 

' 3"i6. Mixed Sweep. In this mode, the first portion 
of signal is r fcrcnccd to the main time base and 
the expanded portion is referenced to the delayed 
time base. Turning the DELAY TIME control varies 
the amount of display controlled by the delayed time 
base. 

3-47. Delayed Sweep, Main sweep is not displayed 
in this mode. The sweep speed Is controlled by 
delayed TIME/DIV. 

3-48. TIME/DIV. 

3-49. Main and delayed TIME/DIV switches deter- 
mine the amount of time to sweep horizontally one 
graticule division. Both controls are concentric and 
interlocked so the delayed sweep is always faster than 
the main sweep. Main sweep speeds arc selectable by 
main TIME/DIV in 23 ranges from O.l usec/div to 
2 scc/div. Twenty ranges of delayed sweep speeds 
from O.l usec/div to 0.2 sec/di v arc provided by 
delayed TIME/DIV. Also, by switching SWF MAG to 
XIO, a display can be expanded up to 10 times, in- 
creasing the fastest sweep to 10 ns/div. 

3-50. VERNIER. 

3-61. Sweep speed is calibrated to the TIME/DIV 
control when both the main and delayed VERNIER 
controls are set fully cw to CAL detent position. As 
the VERNIER controls are turned, the VERNIER 
UNCAL indicator lights and sweep speeds decrease. 
The main VERNIER control extends the slowest 
sweep to at least 6 scc/div. 

3-62. The delayed VERNIER control extends the 
slowest 6v;ecp to at least 0.6 sec/div. The vernier 



controls arc useful for making continuous adjust- 
ments of sweep speed, however TIME/DIV readings 
arc uncalibrated. 

3-53. TRIGGER LEVEL. 

3-64. These controls select the point on the sync 
signal that starts the sweep. Triggering point Is ad- 
justable at any level on the displayed signal in INT 
position. In the EXT’ position, the triggering point is 
adjustable from +1.2V to — 1.2V along the sync signal. 
Delayed TRIGGER LEVEL has no function when 
delayed AUTO/'l’RIG is set to AUTO. 

3-55. TRIGGER HOLDOFP. 

:F60. This adjustment is a dual purpose a>ntrol. 
It is a lug-tapered potentiometer. When the control 
is rotated out of detent position, the first portion of 
the control acts us a high frequency stability control. 
This prevents double .triggering on high frequency 
waveforms. As the control is rotated further out of 
detent position, it functions as u trigger holdoff and 
allows the instrument to synchronize un a)mplex 
waveforms. 

3-57. SWEEP MODE. 

3-68. This group of controls selects the type of main 
and delayed sweep triggering. Main sweep free-runs 
in auto, giving n bright baseline in the absence 
of a sync signal. However, if a sync signal of 40 Hz 
or greater is applied, the sync signal overrides free- 
run operation and triggers the sweep. Due tx) the pre- 
sence of a baseline, the nuto sweep mode can be 
used for most applications. 

I 

3-59. Use norm mode if the sync signal is erratic 
or is less than 40 Hz. The sync input signal is always 
needed in norm mode to generate u sweep. When 
the SINGLE pushbutton is engaged, the sweep is 
generated only once. T'o sweep again, press the 
RESET pushbutton and release it. This arms the 
sweep ci* iit. This feature Is particularly useful for 
viewing or photographing single, transient wave- 
forms. 

.’1-60. When the delayed AUTO/TRIG is set to AUTO, 
the delayed sweep starts at the end of the delay time. 
When the delayed AUTO/TRIG is set to TRIG, 
the delayed sweep is started by the first sync signal 
after the delay time. 

3-61. TRIGGER. 

3-62. Main and delayed trigger source is selected 
by this group of controls. In the INT position, sweep 
is synchronized to the vertical deflection i^ignnl. 
When EXT is selected, the sweep is triggered by 
sync signals applied to the main or delayed EXT 
TRIG INPUT connector. 
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3-63, The trigger coupling controls determine the 
type of main and delayed sync coupling. Direct 
coupling (DC) is normally used for sync signnlb- 
from dc to less than 20 Hz, Capacitive coupling 
(AC) blocks the dc component of a sync signal and 
passes only the ac component. AC coupling does, 
however^ attenuate signals below 20 Hz. The LF REJ 
control attenuates signals below approximately 16 
kHz and is used, for instance, to prevent power 
line or other low frequency signals from triggering 
the sweep. The delayed trigger circuits do not have 
an LF REJ control. The HF REJ control ottenuates 
signals above approximately 30 kHz and can be 
used to prevent high frequency noise from trig- 
gering the sweep. 

3-64. SLOPE. 

3-65. These controls determine whether the sweep 
triggers on the positive-going (+) or negative-going 
(— ) portion of the sync signal. When the delayed 
AUTO/TRIG is set to AUTO, the delayed slope 
control has no function. 

3-66. MAGNETIC INTERFERENCE. 

3-67. The CRT io provided with a mu-metal 
shield for protection against magnetic Helds. 
Due to the sensitivity of the CRT, it is possible 
that strong magnetic Helds from nearby motors, ac 
line transformers, etc,, may still result in noticeable 
beam deflection. In this event, reorient or relocate 
the instrument with respect to the interfering device. 

3-68. OPERATING CONSIDERATIONS. 

3-69. DEFINITIONS. 

3-70. Severol words and phrases, the deflnition of 
which may vary slightly from common usage, are 
used to describe the operation of the Model 1703A. 
The definitions of these words and phrases which 
apply to the Model L703A are os follows. 

3-77. Persistence. The length of time a written dis- 
play remains visible on the CRT screen. 

.7-72, Write. To transform an input signol into a 
visible display on the CRT screen. 

3-73. Store. To retain, at reduced Intensity, a dis- 
play that has been on the CRT screen. 

3-74. Corn). Operation of the oscilloscope in the 
conventional, nonstorage mode. 

3’75. Erase. To remove all display sand blooms that 
have been stored or written with persistence on 
the CRT screen. 

3-76. Intensity, The brightness of a display as it 
is written on the CRT screen. 
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3-77, Bloom, A visible, nonsymmetrical expansion 
of a display written on the CRT screen. 

.7-73, Fade Positive. Display obscured by slow blo- 
oming. See Hgure 3-2 A. 

3-79. Backfiround Illumination. A green cloud of 
illumination visible on the CRT screen. See Hgure 
3-2B. 

3-eO. OPERATING TIPS. 

3-81. This information is provided to aid the oper- 
ator in becoming familiar with the Model 1703A 
controls and their functions, and to serve as a 
guide for obtaining the desirt^d CRT display. 

.7-32. Normal Persistence Operation. To operate in 
the normal persistence mode, proceed as follows; 

р. Set WRITING SPEED to STD. 

b. Turn PERSISTENCE Control fully ccw. 

с. Slowly rotate INTENSITY control to point 
where no truce blooming occurs. 



d. Engage CONV pushbutton; do not increase 
INTENSITY while in conv mode. 




Figure '^2. Fade Positive and Background Illumination 
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e. If sweep speed is chunked, always check for 
proper intensity by using steps a through d. 

,^VVVVYY"VV, 

h CAUTION K 



When not actively using the Model 
1703 A, switch to store operation, thus 
turning off the write gun and eliminating 
the possibility of burning the storage 
mesh When in the std, fast, or «)nv mode, 
any visible trace may cause permanent 
damage to the CRT if the display is left 
for prolonged periods of time, To pre- 
vent this from happening, periodically 
erase the display or switch to store mode 

i if the image is to bo retained. 

Variable Persistence Operation, 'I'o operate 
in the variable persistence mode, proceed as follows; 

a. Set WRITING SPEED to STD, 

b. Set minimum INTENSITY and maximum 
PEIiSISTENCE compatible with display, 

.‘t-W, Store Operation, I'o operate in the store 
mode, proceed os follows; 

a. Sot WRITING ilPEED U> STD. 

b. Adjust INTENSITY and PERSISTENCE con- 
trols for desired display. 

c. Engage STORE pushbutton. 

d. Adjust S'l'ORE TIME control to set time dis- 
play will bo stored. 

3-85, If more than one display is to be stored, 
proceed as follows; 

a. Set WRITING SPEED to STD. i 

b. Set PEItSISTENCE control fully cw. 

c. Set INTENSITY ct)ntrol us renuired. 

I 

d. Allow first display to be written on CRT. 

e. Set INTENSITY control fully ccw. 

f. Connect second signal to be stored. 

g. Reset vertical position if second display is 
not to be superimposed on first. 

h. Adjust INTENSITY control un|il second 
signal appears on CRT. 

i. Engn^'c STORE pushbutton. 



,7-W), Erase Operation, To erase all persistence or 
stored displays, proceed ns follows; ' 

a. Set WRITING SPEED to STD. 

b. Engage PUSH:ERASE control for approxi- 
mately 2 sec. 

.7-87, Std/Store and Fast/Store Operation. These 
two modes of operation are useful when it is de- 
sircablc to write and store a signal that might bccur 
at an unknown time or at more infrequent intervals 
than the view time of the store mode (i. e. 16 sec 
in fast mode and 1 min in std mode. In the std/ 
store or fast/store modes, the Hood guns are turned 
off which prevents the CRT from fading positive, 
eliminating the need to periodically erase the CRT, 
An example of std/store operation is given below. 

a. Obtain baseline (figure 3-3). 

b. Set trig to A ONLY TRIG or NORM TRIG 
as desired, 

c. Apply signal to channel A INPUT. 

d. Set main TIME/DIV to desired position. 

e. Set main AUTO/NORM to NORM. 

f. Engage SINGLE pushbutton. 

g. Set PERSISTENCE fully cw to MAX. 

h. Engage STD and STORE pushbuttons at 
same time. 

i. Press and release PUSH;ERASE control, 

j. Press and release RESET pushbutton. Sweep 
should occur and signal should be stored but will 
nut be visible. 

k. Press STORE pushbutton and adjust STORE 
TIME until trace is visible. 

Note 

If trace is not completely stored, turn 
INTENSITY up slightly, and repeat 
fabCps h through k. 

l. If FAST/STORE operotiun is desired, engage 

FAST and STORE pushbutton at same time for 
step i. y 

Note 

In the std/store and fast/store modes 
of operation, the flood guns arc turned 
off. Because the flood guns are off, the 
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vertical and horizontal sensitivity will be 
reduced approximately ll'K). If accurate 
measurements arc required, readjust the 
I front panel vertical cal adjust (paragraph 
3-99) and internal XI gain adjust (para> 
graph 6-177) until gain is correct. 

Sinale-Sweep Operation. To write or store 
single-sweep signals, a trial setting of the FOCUS 
and INTENSITY controls is the best approach. 
The signal amplitude and sweep time required to 
display the signal will affect the persistence. For 
cxomple: with maximum pcrsistcttcc and the same 
intensity setting, u single-sweep straight line may 
bloom. A signal with amplitude va,*i3tions may not 
bloom. To determine the best FOCUS and INTKN- 
SITY settings, proceed oh follows: ! 

' a. I Connect signal, which approximates sweep 
time and amplitude of Bingle-swccp signal, to Model 
1703 A channel A INPUT. 

b. Set PKRSISTENCE control fully ccw. 



c. Connect ac power to instrument. This 
sends 400 milliampcrcs of charge current to bat- 
tery. Recharge time is approximately 14 hours. 

3-92. PREOPERATIONAL ADJUSTMENTS. 

3-93. INITIAL TURN-ON. 

3-94. To place the Model 1703A into operation, 
perform the following steps; 

u. Perform steps in paragraph 3-6. 

b. Set INTENSITY fully ccw, 

c. Set channel A and channel B POSITION 

controls to midrange. ' 

d. Set DISPLAY to CHOP. 

e. Set CHANNEL A VOL'l'S/DI V to 6. 



e. Press and release RESET' control periodical- 
ly. 

f. Adjust FOCUS and INTENSITY controls for 
best defined trace without blooming white repeating 
step e. 

) 

3-89. : Single-sweep signals that require a sweep time 
faster than 20 usec/div can be written with more 
brightness by switching to the fast mode. The 
screen will be unevenly illuminated after erasing 
when in fast mode, figure 3-2B; however, intensity 
can be set high cnougli to make the display visible 
through the illumination. A display written in the 
fast mode will be more rapidly obscured by positive 
fading than a {signal written in the conv mode. 
Single-sweep signals that require a sweep time be- 
tween 20 usec/div and 200 usec/div may have low 
brightness at the center of the screen. If center 
screen brightness is low, wait from I to 3 min for 
the low brightness area to become brighter. If 
the entire display brightness appears below a visuble 
level, or the display is not visible at all, wait from 
1 to 6 min for the display to appear. 



3-90. BATTERY RECHARGE OPERATION. 



3-91. To recharge Model 10103A Battery Pack, 
proceed as follows: 

a. Set front-panel POWER-ON switch to off. 



f. Set channel A and channel B verniers to 
CAL detent. 

g. Set B POLARITY U> NORM. 

h. Set channel A and B coupling to GNI). 

i. Set HORIZONTAL POSITION to midrange. 

j. Set main TIME/DIV to 1 mSEC. 

k. Set delayed TIME/DIV to OFF. 

l. Set main and delayed VERNIER to CAL 
detent. 

m. Set main AUTO/NORM to AUTO. 

n. Set main INT/EXT to INT. 



CAUTION 



i' 

/ 



] 



Verify proper position of the POWER 
MODE switch located on the rear panel. 
Do not change the POWER MODE 
switch setting with the instrument on 
or with power connected to the rear 
panel. Refer to Section II for procedure 
to change POWER MODE switch 
setting. ' 



b. Set rear-panel POWER MODE switch to 
AC UNE. 



34 ) 



I 



o. Apply operating power and allow 16-min 
warm-up time. 
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3-Sb. TRACE ALIGN ADJUST. 

3-96. To ali^n the trace, proceed as followsr 
Note ' 

If there is no green illumimition, turn 
instrument off, and check nil CRT con- 
nections. 

I 

I I : 

a. Obtain baseline (figure 3-3). 

b. Adjust channel A POSITION until baseline 
is on center graticule line. 

c. Adjust TRACE AIJGN until baseline is 
parallel with graticule line. 

3-97. FOCUS and ASTIGMATISM ADJUST. 

3-9S. To odjust focus and astigmatism, proceed as 
follows: 

a. Set all pushbuttons out. 

b. Set channel A controls as follows: 

DISPLAY A 

channel A POSITION center trace ' 

on CRT 

c. Set main AUTO/NORM to NORM. 

d. Set moin TIME/DIV to 2 SEC. 

e. Turn main VERNIER fully ccw. 

f. Set INTENSITY to observe dot. 

g. Adjust FOCUS and ASTIGMATISM controls 
for best defined dot as dot moves slowly across 
CRT. 

3-99. CAL ADJUST. 

3-100. To calibrate the front-panel vertical sensi- 
tivity, proceed os follows: 

0 . Set DISPLAY to A. 

b. Connect CAL 1 VOLT to channel A INPUT 
with test lead. 

c. Set CHANNEL A VOLTS/DIV to .2. 

d. Adjust channel A CAL for 5-dtv display. 

e. Set DISPLAY to B. 

f. Connect CAL 1 VOLT to channel B INPUT. 



tJperation 

g. Set CHANNEL B VOLTS/DIV to ,2. 

h. Adjust channel B CAL for 6-div display 

3-101. OPERATING PROCEDURES. 

I 

3-102. I-lgures 3-3 through 3-11 are operating plates 
i containing step-by-step operating prc^ccdurcs indexed 
to photographs. 

3-103. OPERATORS PERFORMANCE 
CHECK. 

3-104, The operation of the Model 1703A may be 
checked without use of additional test equipment 
by using the CAL 1 VOLT output os a signal source. 
These operating tests will fun dionully check each of 
the display modes and th^ front-panel controls. 
To check specifications listed in table l-l. refer to 
Section V for performance checks. The operation 
check must be performed in the sequence given. Do 
not attempt to start a procedure in midscqucnce, 
because succeeding steps depend on control settings 
and results of previous steps. If any of the re- 
sults ore unobtainable, refer to Section V, Perform- 
once Check ond Adjustments, or Secuon VIII, Sche- 
matics and Troubleshooting. 

a. Set Model 1703A controls as follows: 



PERSISTENCE fully ccw 

INTENSITY as required 

WRITING SPEED STD 

CHANNEL A VOLIS/DIV .02 

channel A coupling A 

channel A vernier.. CAL 

channel A POSITION as required 

DISPLAY A 

trig A ONLY TRIG 

CHANNEL B VOLTS/DIV N/A 

channel B coupling N/A 

channel B vernier N/A 

channel B POSITION N/A 

P POLARITY. NORM 

i 

HORIZONTAL POSITION. ... as required 

main VERNIER CAL 

delayed VERNIER CAL 

sweep display MAIN SWEEP 

main TIME/DIV .5 mSEC 

delayed TIME/DIV OFF 

main AUTO/NORM AUTO 

delayed AUTO/TRIG AUTO 

mainINT/EXT... INT 

delayed INT/ EXT INT 

delayed slope + 
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main slope + 

main TRIGGER LEVEL as required 

delayed TRIGGER LEVEL..... N/A 

TRIGGER HOLDOFF NORM 

SWPMAG XI 



b. Set INTENSITY, FOCUS and POSITION 
controls for desired display in center of screen. 

c. Connect CAL I VOLT output to channel 
A INPUT with XIO probe. 

d. Adjust main TRIGGER LEVEL for stable 
display. Observe five positive-going pulses with an 
amplitide of 5 divisions. 

e. Set delayed TIME/DIV to .2 mSEC. Observe 
intensified portion of sweep. 

Note 

Intensified portion should cover 4 to 
6 divisions. 

£1 Adjust DELAY TIME dial until intensified 
portion is centered on CRT. 

g. Set sweep display switch to DELAYED 
SWEEP, Observe that intensified portion is expanded 
to full 10 divisions. 

h. Set sweep display switch to MAIN SWEEP. 

i. Vary DELAY TIME dial. Observe that in- 
tensified portion moves smoothly along display. 

j. Set delayed AUTO/TRIG control to TRIG. 

k. Adjust delayed TRIGGER LEVEL for stable 
intensified portion of trace. 

l. Vary DELAY TIME dial. Observe that leading 
edge of intensified portion jumps from one posi- 
tive slope leading edge to next. 

m. Set delayed TIME/DIV to OFF. 

n. Rotate main VERNIER ccw to stop. Observe 
15 or more pulses between first and eleventh grati- 
cule lines. 

o. Disconnect calibrator signal from vertical am ; 
plifier. 

p. Set main TIME/DIV to..l SEC. 

q. Set main TRIGGER LEVEL fully cw. 

r. Set main AUTO/NORM to NORM. 

8. Select SINGLE operation. 



t. Press RESET pushbutton. Reset light should 
light. Observe no sweep. 

u. Rotate main TRIGGER LEVEL fully ccw. 
Observe one sweep and reset light goes off after 
sweep. 

Mi 

V. Set main AUTO/NORM to AUTO. ' 

w. Press RESET pushbutton. Observe one 
sweep. 

3-105. OPERATING INFORMATION. 

3*106. The following paragrapl s provide additional 
information cono -ning the use of one specific 
function over another. 

3-107. A’JTO VERSUS NORM: 

3-108. In auto operation, there will always be a base- 
line. A trigger signal of 40 Hz or higher overrides 
auto operation and produces a stable presentation. 
Adjustment of main TRIGGER LEVEL may be neces- 
sar> 'for a stable display. If the trigger is 40 Hz 
or more, norm operation may be used. A trigger 
signal is always needed in norm operation to generate 
a sweep. 

3-109. AUTO VERSUS TRIG. 

3-110. Auto delayed sweep is achieved when delayed 
AUTO/TRIG pushbutton is out. This causes the de- 
layed sweep to start ot the end of the delay 
time as set by the DEIJVY TIME dial:' 

3-111. AC VERSUS DC. 

I 

3-112. Ac coupling removes the dc level of trigger 
signals. Use of the LF REJ control prevents low 
frequency noise from triggering the sweep: 

j 

3-113. DELAYED SWEEP. 

3-114. Any signal can be displayed at 100 ns/div 
with 3% accuracy. Displays can also be expanded 
■ up to 10 ns/div (XlO magnification) with 5% accuracy. 
This expansion permits viewing of critical risetime 
or signal shapes with increased resolution. The portion 
to ge expanded is selectable by the DELAY TIME dial 
in main sweep operation. It is then expanded to 
i the sweep speed selected by the delayed TIME/ 
DI V switch after delayed sweep operation is selected. 
Because the sweeps are indepandent, the main 
VERNIER may be out of CAL position while the 
delayed sweep is still calibrated. 

3-115. Sweep jitter can be reduced by use of the 
delayed operation. By using trig mode instead of 
auto in delayed sweep operation, the delayed sweep 
starts on a new trigger. This reduces the jitter 
that has accumulated since start of the main sweep. 
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CAUTION 



l)o not allow truee to bloom. 
Do not allow unattended in- 
strument to operate in CONV 
for extended periods of time. 




AUTO OPERATION 



5. Set main INT/KXT tc» desired trigger source. 
If KXT triKK't-'r selected, connect triKKcr 
signal to main KXTTKIO INPUT jack. 

(!. Set main AC/DC to desired position, 

7. Set main slope to desired position. 

8. Turn mainTTMK/DlV ttMlesircd sweep .speed. 

y. Adjust main TUItir.KK I.KVKI. for stable 
display. 



1. Adjust vertical controls for desired dis- 
play, and connect vertical input sif'nal. 

2. Set sweep display to MAIN SWEb^P. 

3. Set main AUTO/NOKM to AUT'O. 

4. Set SVVP MAG t«) Xl. 



NORM OPERATION 

A. Set main AUTO/NOKM to NOKM. 

B. Perform steps 2 and 4 through 1) for AUTO 
operation. 
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Ki(turc 3-3. Auto and Norm Operation 
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CAUTION 



Do not allow trace to bloom. 

Do not allow unattended in- 
strument' to operate in CONV 

for extended periods of time. 

SINGLE (RESET) NORM OPERATION 

1. Obtain baseline (figure: *W). except 

engage SINGLE pushbutton and set main 
AUTO/NORM to NORM. 

2. Press and release RESF^f pushbutton. RE- 
SET indicator lamp will light to indicate 
sweep circuit is armed. 



3. When sweep is atmcd, first trigger input 
\vill initiate sweep cycle. RESET lamp will 
go out at completion of cycle, and circuit 
must be rearmed for next cycle. 



SINGLE (RESET) AUTO OPERATION 

A. Obtain baseline (figure 3-3). 

B. Engage SINGLE pushbutton. , 

C. Press and release RESET pushbutton. Sweep 
immediately starts due to auto circrH in- 
side oscilloscope. These two modes of 
operation are ideal for use in photograph- 
ing waveforms. 



Figure 3-4. Single Sweep Operation^ . 
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CAUTION 



bo net allow trace to bloom. 

Do no* allow unattended in* 

Btrumch.:^ to operate in CONV 

for extended periods of time. 



A or B, SINGLE CHANNEL OPERATION 



' 1. get DISPI*AY to A or B, and perform fol- 
lowing steps for selected channel. 

i Set trig to NORM TRIG. 

3. Set channel A or channel B coupling 
to AC or DC. 

4. Set CHANNEL A VOLTS/Dl V or CHANNEL 
' B VOLTS/DIV to desired range. 



.'}. Connect input signal to channel A or chan- 
nel B INPUT ctinnector. 

6. Obtain baseline on CRT (figure 3-3). 

7. Adjust channel A POSITION or channel B 
POSITION for desire'd , vertical position of 
display. 



CHOPPED or ALTERNATE, DUAL CHANNEL 

A. Set DISPLAY to CHOP or ALT posi;' m. 

' Note , 

CHOP operation, use A ONLY 
/ TRIG. The NORM TRIG position 
is , updcilned in ^ CHOP mode. 

B. Perf<>rin steps 2 through 7 (A or B, single 
chan ') for both vertical channels. 

ir,s*-ii-24 



Figure 3-5. Single and Dual Channel Operation 
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CAUTION 



Do not allow trace to bloom. 
Do not allow unattended in- 
strument to operate in CONV 
tor extended periods of time. 



A i B OPERATION 



1. Set DISPLAY to A + 15. 

2 . Set triK to NORM TRIG or A ONLY TRIG as 
desired. 

15. Set channel A coupIiiiK to AC or DC. 



6. Adjust channel A POSITION and channel 15 
POSITION dintrols for desired display on 



In the A * 15 mode, only one trace 
is observed. This trace is the sum of 
A * B apd eithe* channel POSITION 
control' will vary the vertical 
position display. 



A - B OPERATION 



>1. Set CHANNKL A VOL'I’S/DIV to desired A. Repeat steps I and 2 of A + 15 opeviition. 

raoKC. 

, 15. Set B POIdVKITY pushbutton to INV’I\ 

5. Connect desired vertical siKnals to channel A 

and channel B INPUT «>nnectors. C. Repeat steps 2 tbrouKh 15 of A * B operation. 
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Figure i5-6. A *■ B and A — B Opcr.ation 
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Do not allow trace to bloom. 
Do not allow unattended in- 
strument to operate in CONV 
for extended periods of time. 



1. Obtain baseline (figure 3-H). 

2. Set trig to A ONLY TRIG or NORM TFilG 
as desired. 

2. Apply signal to channel A INPUT. 

>1. Set CHANNEL A VOL'FS/DIV to desired 
display. 

5. Set main TIME/DIV for desired display. 

6, Set delayed TIME/DIV to 5 /aSEC. 



7,9 




1 


va 'i, 


, \ 


u . 




■U i 

; 1 




1 . F 




1 


' 1 , 1 , p 1 

■'iv . -P 



0,10,12 



rT9 






gj u Is B 



o, 











7. Adjust DELAY TIME dial to intensify first 
point of interest on waveform (figure A). 

8. Set sweep display to DELAYED SWEEP. 

9. Adjust DELAY TIME dial to set point of 
interest on center vertical graticule (figure H). 
Note DELAY TIME dial setting. 

10. Set sweep display to M AIN SWEEP. 

11. Adjust DELAY TIME dial to intensify second 
point of interest on waveform (figure C). 

12. Set sweep display to DELAYED SWEEP. 

Kl. Adjust DELAY TIME dial to set point of 
interest on center vertical graticule (figure D). 
Note DELAY TIME dial sotting. 

M. To obtain time between two points, multiply 
main TIME/DIV setting by difference be- 
tween DELAY TIMF> dial setting in steps 
9 and 13. 

I70SA-R-U 



Figure 3-7. Time Difference Measurements 
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Do not ollow trace to bloom. * 4, Set main TIME/DIV to desired sweep speed. 

Do not ollow unattended in- 
strument tc operate in CON V 6. Set delayed TIME/DIV to desired sweep 

for extended periods of time. speed. 

1. Obtain baseline (figure 3-3). 6. Set sv/cep display to MIXED SWEEP. 

2. Set trig to A ONLY TRIG or NORM TRIG 7. Adjust DELAY TIME dial until desired wave- 

os desired. form portion is displayed on screen. 
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Figure 3-8. Mixed Sweep Operation 
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<1. Set chonnel B couplinK to DC. 

6. Center trace with channel A DC BAD con- 
trol. 

6. Set channel A ond channel B couplinK to 
desired position. 

7. Set CHANNEL B VOLI’S/DIV to desired 
range. 

8. Connect signal to channel A. INPUT. 

9. Sensitivity of vertical amplifier (as read on 
CHANNEL B VOLTS/DIV switch) wilt be 
increased by factor of 10. 

INDEPENDENT OPERATION, CHANNEL A OUTPUT 

A. Set CHANNEL A VOLTS/DIV to desired 
range. 

B. Connect desired signal to channel A INPUT. 

C. Take amplined signal from CHANNEL A 

OUTPUT. I 

irou>ii-M 

Figure3-9. ChannelACascaded and Independent Operation 



y CAUTION 

f 

Do not ollow trace to bloom. 
Do not allow unattended in- 
strument to operate in CONV 
for extended periods of time. 



CASCADED OPERATION, CHANNEL A OUTPUT 

1. Connect CHANNEL A OUTPUT to channel 
B INPUT with BNC cable. 

2. Set vertical controls as follows; 



DISPLAY B 

CHANNEL A VOLTS/DIV 01 

CHANNEL B VOLTS/DIV 01 

channel A coupling GND 

channel B coupling GND 

trig NORM TRIG 



3. Center trace with channel B POSITION con- 
trol. 
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y CAUTION i 

Do not allow trace to bloom. Do not 
allow unattended instrument to 
operate in CONV for extended 
periods of time. 



:|. Obtain baseline per fiKiire IMI, AUTO oper- 
ation. 

! 

<1. Adjust channel A DC HAL until vertical 
trace does not shift when turning channel 
A vernier from CAL to maximum attenuation. 



DC BALANCE ADJUST 



1. Set DISPLAY to A. 



If trace is npt on CRT screen, depress 
PUSH;BEAM pushbutton and adjust 
channel A DC BAL until trace remains 



on screen. 



2. Set channel A coupling to GND. 



5, Repeat steps 1 through ■! for channel B. 






Figure 3-10. Amplifier Balance Adjust 
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CAUTION 



Do not allow trace to bloom. 
Do not allow unattended in- 
strument to operate in CONV 
for extended periods of time. 



1. Obtain baseline (figure 3-3). 

2. Apply signal to channel A INPUT. 

3. Set main TIME/DIV to Idesired sweep speed. 

4. Set delayed AUTO/TRIG to AUTO. 



6. Set delayed TIME/DIV to desired setting. 

6. Adjust DELAY TIME so intensified portion 
of trace is over area of trace to bo in- 
vestigated. 

7. Set sweep displny to DELAYED SWEEP. 
Intiinsified poriton of main sweep is now 
disploycd across entire CRT. 

8. If jitter is observed on delay sweep, set 
delayed AUTO/TRIG to TRIG. This allows 
instrument to trigger on signal of interest 
and reduces jitter. 

9. Adjust delayed TRIGGER LEVEL for stable 
displny. 
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Figure 3-11. Delayed Sweep Operation 



3-17/3-18 





Mode! 1703A 



Theory 




SECTION IV 

PRINCIPLES OF OPERATION 



4-1. INTRODUCTION. 



4-2. This section contains on overall explanation of 
circuit theory. Refer to the ovcroll block diagram in 
Section VIII while reading the theory. 

4-3. VARIABLE PERSISTENCE AND 
STORAGE. 

4-4. This section deals with basic theory 
of;opcration to aid in the understanding of storoge 
concepts. > 




4-5. The storage CRT consists mainly of a convention- 
al wrice gun with associated deflection plates and 
an aluminized phosphor viewing screen. In addition, 
it contains flood guns, flood beam shaping and ac- 
celerating grids, a collector mesh, and storage mesh. 
A schematic drawing of this CRT is shown in figure 
4-i. The write gun functions as a conventional.electrc- 
elatic deflection gun. Elements which provide storage 
and variable persistance are located between the 
write gun and phosphor. 





4-6. The flood guns are located physically just out- 
side tthe horizontal deflection plates and emit a 
cloud of electrons from their cathodes. This cloud 
of electrons is shaped and accelerated toward the 
viewing area by the collimator (the coating on the 
' inside of the funnel section of the glass) and the col- 
lector mesh. The potential on the storage mesh and 
storage surface exerts further control on the flood 
01 electrons as they arrive at the storoge surfoce, 
where storage of information takes place. 

I I 

4-7. The secondary emission ratio curve shown 
in figure 4-2 is the basis for storage of information 
on the storage surface. The point where the number of 




Figure 4-2. Sccondory Emission Ratio 



electrons leaving the storage surface ts the same as the 
number of electrons arriving is calid 'first crossover" 
point. When more electrons arc leaving than arriving, 
the storage surface potential rises; when more electrons 
are arriving then leaving, the storage surface potential 
decreases. 

4-8. Figure 4-3 graphically presents the action of the 
storage mesh and storage surface potentials during 
the erase cycle. ' When the PUSH;ERASE control is 
pressed, the storage mesh and storage surface, arc 
brought to the same potential as the collector mesh, 
+160 volts. When the PUSHrERASE control is re- 
leased, both storage mesh and storage surface arc 
decreased to a potential of approximately +10 volts 
and held there for about 350 ms. 
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4-9. Flood Kun electrons that have a potential close 
to 0 volt will be attracted to the +10 volts. These flood 
gun electrons then discharge the storage surface, 
because the potential is below first crossover (figure 
4-2), and bring the entire storage surface to 0 volt. 
At the end of 350 ms, the storogc mesh potential 
is decreased to +4.8 volts. The storogc surfac® will 
follow, due to capacitive coupling, and bec;*mcs 
—5.2 volts. 

4-10. Write gun electrons (with much higher than 
first crossover energy) charge the storage surface 
in a positive direction only in areos where they strike 
the storage surface. Flood gun electrons pass through 
these hreus and arc pulled to the viewing ureas by 
the high post-accelerator potential. ' > 

4-1 1 . The method of obtaining variable persist- 
ence is represented in figure 4-4. After the erase cycle, 
the unwritten storage surface is approximately —5.2 
volts. Those areas of the storage surface struck by 
the write gun electrons become charged to near 0 volt. 
The written ureas arc clamped near 0 volt by flood 
gun electrons. When erase pulses ore applied to the 
storage mesh, the storage surface is capacitivcly in- 
creased to 5.2 volts for the duration of the pulse. While 
at this potential, t.*ic storogc surface written areas 
(about 6.2 volts) attract and capture flood gun elec- 
trons. I'his tends to lower the potnetial of written 
areas because it discharges the capacitor (created by 
the dielectric material) toward 0 volt. When the stor- 
age mesh returns to its normal level, the storage 
surface drops to 5.2 volts. The unwritten areas of the 
storage surface return to the — 5.2 volt potential and 
written areas return to a slightly negative potential, 
somewhat lower (more negative) then their initial 
value. This decrease in potential reduces the ability 
of the post-accclcrntor potential to reoch througik 
and capture flood gun electrons, and trace brightness 
is slightly reduced. 



rate of the erase pulses varies the persistence of the 
written truce. While the storage mesh js pulsed pos- 
itive, flood gun electrons are allowed through to 
the phosphor viewing scree.i at all areas on the stor- 
age surface, causing a light background glow under 
s'>me conditions. 

4-13. When the storage mesh potential is reduced to 
about —41) volts, in the conv mode, it acts as a con- 
trol grid to flood gun electrons, repelling them from 
the phosphor. It has little effect on the write gun 
electrons, allowing them to pass through to the view- 
ing area. 

4-14. However, some of the write gun electrons strike 
the storage surface and drive it in a positive direction. 
At high intensity settings, this change in potential 
is very rapid. The energy from this sudden change 
is converted into heat in the storage sufrace and may 
burn the dielectric material. In storage modes of oper- 
ation, this burning action is visible ns trace blooming. 
However, truce blooming is not visible during conv 
operation. Therefore the intensity level should be set 
just below the blooming point in the std mode before 
switching to the conv mode i»f operation. 

4-15. Fade positive of the storage surface (causing 
the entire viewing area to be illuminated) limits the 
viewing time of a persisting trace. This effect is caused 
primarily by flood gun clectnms ionizing the residual 
gas molecules. Fade positive is reduced by turning off 
the flood gun, except for n brief period during use 
in the storage mode. These turn-on periods occur 
freciuently at the minimum end of the STORK 'flMK 
contrt)! (foully ccw) and produce a trace near normal 
intensity. No turn-on periods occur on the maximum 
end of the STORK TIM K control (fully cw) and the trace 
is not visible. ' 

4»16. GENERAL THEORY. 



4-12, A train of cruse pulses gradually erases the 4-17. An overall explanation of circuit operation 

written trace us shown in figure 4-4. The repetition based on block diagrams (schematics I and 2) is pre- 
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sented to generate u basic undcretondinit of the 
instrument. For simplicity, the block diagrams arc 
drawn for function and do not show all circuit details, 

Note 

F'or circuit theory, u logic high (I) is a 
more positive voltage and logic low (0) is 

^ less positive voltage. 

\ 

418, 'This instrument consists of u CUT, storage cir> 
cult, litic rectifier, gate assembly, external horizontal 
amplifier, and three modules. The modules arc as fol- 
lows; (1) vertical amplifier module containing attenu- 
ators, vertical preampliner, delay line, vertiOdV out- 
put amplifier, and charnel A output amplifier; (2) a 
horizontal amplifier module containing trigger assem- 
bly, horizontal mother board, main and delayed intcr- 
grators, main and delayed sweep time assemblies, 
holdoff and comparator assembly, horizontal mode 
assembly, horizontal preamplifier, and horizontal out- 
put amplifier; and (3) power supply module containing 
to.ir voltage mother board, low voltage converter, low 
voltage rectifier and filter, high voltage oscillator, and 
high voltage multiplier. 

4-19. INPUT ATTENUATOR. (See schematic 1.) 

4-20, The attenuators ore compensated voltuge- 
divider types. They provide division rotlos of I, 2, 6 
10 and too, giving nine separate sensitivities. Kach 
decade input sensitivity range has an input capaci- 
tance adjustment and an attenuator compensation 
adjustment. Coupling (AC, GNl), and IlC) is also 
controlled in the attenuator stages. 

I 

4-21. VERTICAL PREAMPLIFIER. 

4-22. The vertical preamolifler provides amplifi- 
cation to the input signals for drive to the vertical 
output ari^plificr.'Channel A sync and composite sync 
signals originate in the vertical preamplifier. The 
sync signals arc applied to the trigger assembly for 
internal triggering. Channel switching, chop operation, 
and display mode are also accomplished in the ver- 
tical preamplifier (schematic 7). 

4-23. DELAY LINE. 

4-24. The delay line provides approximately l60-ns 
delay to the vertical signal, allowing the horizontal 
circuits sufficient time to react to the trigger signal 
so that the event caused by the trigger can be 
observed on the fastest sweep. ^ 

4-25. VERTICAL OUTPUT AMPLIFIER. 

4-26. The vertical output amplifier provides drive to 
the CRT vertical deflection plates. 



4-27. CHANNEL A OUTPUT AMPLIFIER. 

4-28. The channel A output amplifier provides a gain 
of 10 to the channel A signal. With the CHANNKL A 
OUTPUT connected to the channel B INPUT, the 
Model 1703A vertical sensitivity cun be extended to 
1 mV/div. 

4-29. TRIGGER CIRCUITS. 

I 

4-30. The trigger assembly provides the main and 
delayed trigger signals to the integrators. Trigger 
modes are selectable in this assembly. The main 
trigger circuit provides two outputs to the main in- 
tegrator (schematic 1). One output is the main 
trigger that is generated by the current switch. The 
output of the current switch is controlled by the inputs 
to the set-trigger gates. One input to the set-trigger 
gate is the trigger signal and other input is the reset 
signal from the main integrator. When the reset signal 
is high, the set-trigger gates are inoperative and no 
trigger signal is generated. When the reset signal is 
low, the set-trigger gates are operational and u trigger 
signal will be generated if there is an internal or 
external trigger input. The other output is the bright- 
line auto level which is provided only in the nuto mode. 
Thcdcluyed trigger circuit functions indcnticnily to the 
main trigger circuit and provides n trigger signal 
to the delayed integrator (schematic 13). 

4-31. MAIN INTEGRATOR. 

4-32. The main integrator initiates a horizontal 
sweep from the trigger input. When the trigger signal 
is applied to the input amplifier, the Miller integrator 
activates and produces the horizontal sweep ramp. 
The Miller integrator is connected to the main sweep 
timing components (schematic 12). The main TIMB/ 
IlIV switch controls the ramp output from the Miller 
integrator. The output of the Miller integni!''r is ampli- 
fied and applied to the horizontal amplifier circuits. 

-1-33. The horizontal sweep is also compared to a 12- 
volt reference by the rump comparator which drives 
the main integrator set-reset multivibrator. The set- 
reset multivibrator, in conjunction with the holdoff 
and comparator circuit, controls che amplitude and 
timing sequence of tbe sweep ramp. When the 
sweep romp reaches +12 volts, the ramp comparator 
turns on and resets the trigger set-trigger gates to a 
logic high (1). The signal from the holdoff amplifier 
determines the holdoff time of the circuits and sets 
the trigger set-trigger gates to a logic low (0) for a 
new sweep. 

4-34. When the bright-line auto circuit is used, the 
set-reset multivibrator provides a ground for the 
bright-line auto level and terminates the sweep. This 
allows the sweep signal to return to its starting point. 
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4-05, /i'i the same Umc that the main ramp is gcner 
atcd, the olt ampUftcr provides an output to the 
vertical preamplifier J*K flip-flop for alt operation. 

4-36. HOLDOFF AND COMPARATOR^ 

' T'' ^ j 

4-37. The holdoff ond comparator establishcB the 
time interval between trigRcr points. The lime in- 
terval is odjusted by theTRIGGER HOLDOFFcontrol. 
A sipnal from the main integrator set-reset multivibr- 
ator activates the holdoff circuit. When the holdoff 
is activated, a ramp, determined by the holdoff ampli- 
fier RC circuits ond the TRIGGER HOLDOFF control, 
is generated. When this ramp reaches a predetermined 
level, it activates the main integrator set-reset multi- 
vibrator. The set-reset multivibrator then sets the 
trigger set-trigger gates low for ‘ew sweep. 

4-38. The main horizontal sweep ramp from the 
Miller integrator also drives the compandor in the 
holdoff ond comparator assembly. The main sweep is 
compared to a voltage set by the DEIAY TIME dial. 
When the main sweep is equal to this voltage, the 
Schmitt trigger sends a pulse to the delay] integrator 
set-reset multivibrator. This sets the delayed trigger 
set-trigger gates low and arms the delayed'integrotor 
for Q new sweep. , 



4-39. DELAYED INTEGRATOR. 

4-40, The delayed integrator operates the same us the 
main integrator, except for the following differences. 
This circuit has no bright-line auto input. In the auto 
mode, a voltage is applied to the input omplifier which 
activates the Miller integrator for a delayed sweep 
signal. The Miller integrator is connected to its own 
RC components for generating the delayed sweep. 
Sweep limits arc set by n compatator and set-reset 
multivibrator as in the main integrator. 

4-41. The set-reset multivibrator has an input from 
the main inlegratorset-resetmultivibrator. If the main 
sweep terminates, a voltage from the main integrator 
Is sent to set-reset multivibrator. The multivib- 
rator terminates the delayed sweep apd arms the 
delayed trigger set-trigger gates for a new sweep. 

4-42. TIMING SEQUENCE. 

4-43. Figure 4-5 is an illustration representing the 
lime rclntic.’.ship between the trigger ond sweep 
timing circuits. Wavefor.m A represents the input 
signal to the vertical circuits and the internal sync 
signal. Waveform Brepresents the main Iniogrutorset- 
reset multivibrator output. Waveform C repre.wnts the 
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input to the triKttcr ect-triKKcr gates and waveform D 
representa the output. Waveform E repreaents the in- 
put to the holdoff and amplifier. 

At Tq, the multivibrator output is high, hold- 
ing the Bcnrigger gates high, preventing a sweep 
signal. AIT., the holdoff time is completed and the 
multivibrator output goes low, activating the set- 
trigger gates. At T„, the trigger signal goes posi- 
tive and the sct-tri|^cr gates output goes low, acti- 
vating the main integrator which produces a hori- 
zontal sweep si t^nol. 

4-46. At To, the sweep is terminated and the 
set-reset mmtivibrator output goes high. When 
the set-reset multivibretor goes high, the holdoff time 
signal starts and the set-trigger gates are locked high, 
preventing a sweep. At the completion of holdoff 
time, the sequence is repented. 

4-46. HORIZONTAL MODE ASSEMBLY, 

4-47. This assembly controls main sweep, mixed 
sweep, delayed sweep, external horizontal input and 
the trace intensity in these modes. A switch selects 
the type of sweep signal to be displayed, 

4-48. The blanking circuit blanks the trace in the 
main sweep, delayed sweep ond mixed sweep modes. 
The blanking signal is applied to the gate assembly 
(schematic 2) which controls the high voltage oscil- 
lator assembly. 

4-4fl. The blanking circuit also intensifies the de- 
layed portion of the sweep in the main sweep and 
mixed sweep mode. When the delayed TIME/DIV 
switch is set to some posit'on other than OI'F, the 
main sweep intensity is reduced ond the delayed 
sweep intensity is held at a normal level, providing 

truce intensification, 

; |. 

4-50. LOW VOLTAGE POWER SUPPLY, {See iche- 
matlc 2.) 

4-61. The low voltage power supply operates from 
three different power sources. The sources are ac 
line, internal battery or external dc line. The ac tine 
is applied to the input power module which is select- 
able for 116- or 230-volt operation and has an ac 
line protection fuse. The ac input is applied to a 
step-down power transformer. 

4-52. The line rectifier rectifies and filtei's the power 
transformer nc output of approximately 36 volts. This 
voltage is applied to the voltage regulator ond a 
ripple niter which filters out the 120-hertz ripple. 

4-53. The voltage regulator output is applied to the 
low voltage converter. This stoge converts the input 
dc power to useable) output dc of different voltage 
levels. The low voltage converter oscillates between 
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10 kHz and 46 kHz, depending upon the input voltage 
and the output power. 

4-64. The voltage coupled from the converter to the 
low voltage rectifier is filtered and applied to the 
low voltage mother board which provides low voltage 
distribution to the power supply module. A portion of 
the +16 ond —16 volts is fed back to the low voltoge 
regulator which determines the frequency and duty 
cycle of the converter for output voltage regulation. 

t-uo. I'he filtered voltages from the low voltoge 
mother board are coupled to the gate board. The gotc 
board provides filtering, fuse protection and distri- 
bution of the tow voltage supplies to the rest of the 
Model 1703 A circuits. 

4-56. HIGH VOLTAGE POWER SUPPLY. 

4-57, The high voltage power supply consists of the 
high voltage oscillator, power tronsfotmer, rectifying 
networks, and high voltage multiplier. When the 
instrument is turn on, the high voltage oscillator acti- 
vates, coupling voltages from pins 1 and 2 into the 
secondary pins 6 and 7, 5, 8, and 9. Pins 11 and 10 
arc connected to filaments of the CRT. The secondary 
voltage at pin 7 is connected through a rectifyingdiodc 
to the control grid of the CRT. Pin 8 of the secondary 
is connected through a rectifying diode to the cathode. 
A correction voltage is coupled from this diode back 
through a resistive divider network, controlling the 
current source. The current source controls the oscil- 
lator amplitude and thus the high voltoge oscillator 
output. The CRT voltoges are negative, except for the 
post-accelerator voltoge. 

4-58. The CRT cathode voltage is fed back to the cur- 
rent source. If the cathode voltoge becomes more 
negative, less current is supplied to the high volt- 
age (hv) oscillator. With less current supplied, the 
amplitude of the hv oscillator output is reduced and 
the cathode voltage will return to its normal operating 
value. If the cathode voltage becomes less negative, 
more current is supplied to the hv oscillator. The out- 
put amplitude now increases and the cathode voltage 
again returns to its normal operating value. A 
1.876-kV pcak-to-pcak voltage is present at pin 9 of 
the high voltage transformer. This voltage is applied 
to the high voltage multiplier circuit where it is 
multiplied by 4. The +7.6-kV output is applied to the 
post-accelerator on the CRT. 

4-59. GATE AMPLIFIER. 

4-60. The gate amplifier has four inputs: one input 
is' from the INTENSITY control, onother input is the 
horizontal mode blanking input, a third input is the 
vertical preamplifier chop blanking input and fourth 
input is from the Z-AXIS INPUT. All of these inputs 
control the intensity or Z-axis of the CRT. The output 



4-5 



Theory 



Model 170;1A 



from the gate amplifier to the CRT grid increases or 
decreases the intensity of the display. 

4-61. STORAGE CIRCUITS. 

Store Operation, During store operation, 
the blanking circuit and the UO-usec, one-shot multi- 
vibrator are activated. The blanking circuit output 
is coupled to the gote amplifier, turning the CUT 
write gun off. The UO-usec, one-shot multivibrator 
output is applied to the Ilood gun anode driver. This 
signal turns the flood gun anode driver on and off. 
When the flood gun anode driver is off, the flood 
gun is positive and accelerates the flood gun electrons 
to the CRT, ullowiiiK a stored display to be viewed. 

•/■ff.'l. Conu Operation, In this mode, the conv 
amplifier turns on, pulling the storage mesh driver 
output to —40 volts. This voltage causes the storage 
mesh to act us a control grid to the flood gun electrons 
and prevents the electrons from reaching the CRT 
phosphor. Under this condition, the CRT nets ns u 
conventional CRT. 

•/•<»■/. Std/faal Operation, In the std mode of 
operation, the mux/write memory circuit is activated. 
The max write pulse amplifier is turned off and 
the write pulse amplifier Is turned on, saturating the 
amplifier. In the fast mode, the write pulse amplifier 
is turned off and the mux write pulse amplifier is 
turned on, saturating the amplifier. The amplifier con- 
trols the bias of the storage mesh driver, controlling 
how positive the storage mesh will be pulsed. 

4-6.*). In the std and fast operating modes, the cur- 
rent source supplies between 0 mA (maximum persist- 
ence) and 0,5 mA (minimum persistence) to the 
unijunction oscillator. This current activates the uni- 



junction oscillator which provides negative pulses to 
the llO-usec, one-shot multivibrator. The more cur- 
rent supplied to the unijunction oscillator, the 
higher the output frequency of the .’lO-uscc, one-shot 
multivibrator. The UO-uscc, one-shot multivibrator 
output is applied to the persistence control circuit 
that turns the pulse amplifier on and off, When 
the pulse amplifier Is off, the storage mesh driver in- 
put is clumped. When the pulse amplifier is on, the 
storage mesh driver bios voltage is established. The 
difference between on and off status of the pulse 
amplifier provides n storage mesh driver pulse output 
between ♦4.8 volts and ♦lO jvolts. The frequency of the 
erase pulses determines the display persistence and 
the pulse amplitude determines the erase depth. 

■{■(in, Krase Operation, When the I>USH:KRASE 
control is engaged, +160 volts is opplied to the stor- 
age mesh, bringing the storage mesh to the same 
potential as the collector mesh. During this time, 
the erase control circuit is activated, turning the 
persistence control circuit off. With the persistence 
control circuit off, persistence pulses arc prevented 
from being applied to the storage mesh driver. 

-1-67. During this time, the lOO-flz, astuble multivibr- 
ator isi activated, turning the collimator switches on 
and otl at 100-Hi ‘ute. The collimator switches turn 
the collimator output amplifier on and off. The col- 
limator amplifier output changes the focusing of the 
flood gun electrons to help erase the CRT more 
completely. 

1-68. When the RUSHrKRASE control is released, the 
erase control circuit turns off and the persistence con- 
trol circuit turns on. There is u It.'Kl-ms delay between 
the time the PUSH:ERASK control Is released and 
the time the erase control circuit turns off. 
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4-69. DETAILED CIRCUIT THEORY. 

■1*70, The followini; detailed theory is aubdivided ac- 
cording to module and referenced to the fold-out 
schematics in Section VIII. Each schematic is num- 
bered and indexed in the appropriate text for easy 
location. 

4-71. INPUT ATTENUATORS. 

<1-72. The 35-MHz attenuators, A5 A I and A6A2, 
(schematic 3) ^)rovide attenuation, coupling selection, 
attenuator compensation, and input capacitance ad- 
justment. The attenuators are compensated voltage- 
divider typos divided into two cascaded sections. 
The front section provides division ratios of I, 10, 
and 100. The rear sccticn provides division ratios 
of 1, 2, and 6, 

"1-73. A5A1S1 provides choice of coupling. Choices 
are AC, DC, or GND. AOAlCl provides a cutoff 
fru|UPTioy of 10 Hz in the AC position. 

-I-7-I. AOAlC? and A6A1C8 provide attenuator com- 
pensation for the front portion of the attenuator. 
These two components are adjusted for best fre- 
qu< ncy response. A5A1C2 and A0A1C3 provide input 
ppucitunce adjustment. These twocomponentsstand- 
ardizc the attenuator input capacitance so that when 
a compensated probe is used, its compensation re- 
mains constant as theuttenuutor ranges arcswitchcd. 
A6A1C17 and A5A1C18 provide attenuator compen- 
sation for the attenuator rear section. AGAlCll and 
A5A1C12 provide input capacitance adjustment. RC 
networks A5C1/A5R1 and AGC2/A5R2 protect the in- 
put FETs (schematic -I) from high input voltages if 
the attenuator is set to a high sensitivity range. 

4-75. VERTICAL PREAMPLIFIER. 

-1-76. The vertical preamplifier circuits provide the 
following functions; 

a. Amplification of signals from the input 
ottenuators. 

b. Generation of channel A and composite sync 
signals. 

c. A + B and A — B operation. 

d. Type of display. 

e. T rigger s election . 

4-77. Front-panel controls to the vertical preampli- 
fier determine dc balance, position, calibrated ampli- 
fication of the amplifiers, choice of display, and 
internal trigger selection. 



•/-78. Sclmnatic >/, Since channel A and channel 
B are similar, only channel A will be described in 
detail. Where channel B differs from channel A, 
the difference will be described. 

4-7y, A6A4CI sets oscilloscope input capacitance to 
approximately 27 pF. A6A4CR1, A5A4CR2, A5A4- 
CR6, and A6A4CR(5 foriii un over-voltoge protection 
circuit. If the attenuator input voltage exceeds 1.2 
volts, these diodes conduct, limiting the voltage 
applied to the input FET (A5A4QI). The stray capoc- 
itance and A5A4R15 form an RC network which 
Insures that the input impedance of A5A4Q1 is always 
positive and prevents oscillations if an inductive 
source is connected to the amplifier. A5A4Q1 and 
A5A<IQ2 are matched FETs connected in a source- 
follower configuration. AGAdf}! and A5A4Q2 offer 
high input impedance thus preventing loading of 
circuits under test. AGA4()1 provides impedance 
matching, and A5A-IQ2 provides dc balance for the 
channel A amplifiers. 

4-80. Emitter followers, A5A4Q5 and A5A4(i6, pro 
vide l(jw Impedance drive to the remaining active 
circuits. A5It5 is the gain vernier control. When A6IW 
is set to the CAD position, all of the signal is coupled 
from A6A4Q5 to the base of AGAdQO. If A6A4RT) is 
moved from theCALposition fully ccw, approximately 
33% of the signal gets through, providing the 3:1 
vernier range. 

1-81. The collector current of AGAIQG initiates the 
channel A sync output. This current is fed to the chan- 
nel A sync amplifier A5A4Q13, AGA4(J14, and A5A4- 
Q15 (schematic 5). Between A5A4Q9 and A5A4Q10 
is the position centering adjust (A5A4R40) which 
compensates for mismatches ’in transistors. Also con- 
nected between these two transistors is the CAL 
control, A6R12. A5R12 sets amplifier gain with a 
known input voltage. Also connected to the emitters 
of A5A4Q9 and A5A4Q10 are the position controls 
AGRI7A and B, which vary the vertical position dis- 
play on the CRT. The signal outputs from the collec- 
tor of A5A4Q9 and AGA4(jl0 are fed to channel 
switches (A5A4QI8 or AGA4(^19) on schematic 5. 

t-82. Schematic 5. Channel switches A6A4Q18 
and A5A4Q19 ore controlled by A5A4Q16. A5A4Q16 
is controlled by J-K flip-flop AGA4U2 (schematic 7). 
A5A4U2 is controlled by the DISPLAY switch. If 
the channel A display is not used, the base of AGA-I- 
Qlf) goes high, forward biasing A6A4Q16. This for- 
ward biases A5A4CR10 and AGA4CR1 1. When AGA4- 
CRIO and AGA4CR11 are turned on, AGA4Q18 ond 
AGA4Q19 are turned off, preventing a display on 
this channel. 

-1-83. The channel switches for channel B operate 
in the same manner except there are two sets of 
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transistors, A5A4Q20 and A6A4Q23 are used for the 
B POLARITY NORM display, A6A4Q21 ond A6A4- 
Q22 are used for the B POLARITY INVT display. 
The two transistor {groups arc controlled by the posi- 
tion of B POLARITY switch ADSL Depending upon 
the position of AQSl, -^5 volts is appli^ to the base 
of the appropriate transistors. The two displays are 
summed at the collectors of A6A4Q18 and A6A4QI9 
and applied to feedback amplifiers A6A4Q24 and 
A6A4Q25. The A + B bal (A6A4R60) is adjusted 
for maximum dynamic range of A6A4Q24 ond A6A4- 
Q25 when operated in the A ♦ B mode. Feedback 
from the collectors of A5A4Q24 ond A6A4Q26, 
through A6A4R66 and A5A4R67, compensates for the 
collector-to-bosc capacitance of the transistors. This 
provides for better frequency response. 

4-84, A6A4Q13 sums the current from A6A4Q5 and 
the channel A sync zero control, A5A4R60. A5A4- 
Q14 provides a gain of 10. This gain provides 
100 mV of signal for each division of display deflec- 
tion. Emitter follower, A6A4Q15 provides low im- 
pedance drive to the trigger circuit (schematic 9). 

-I 85. 1 >e signals from A6A4Q24 and A5A4Q25 are 
applied to the delay line driver A5A4Q30 and A6A4- 
Q31 (schematic 6), The RC networks in the emitters 
of A5A4Q30 and A6A4Q31 provide for delay line 
compensation. 

4-86, Schematic 6. A5A4Q26 ond A6A4Q27 are 
the composite sync toke-off transistors. The collector 
output of A6A4Q26 is fed to shunt feedback amplifier 
A5A4Q28. Feedback is from collector to base. Emitter 
follower A5A4Q29 provides low impedance output to 
drive the trigger circuit. Composite sync adjust, A6A4- 
R80, controls the output from A6A4Q26 and A6A4- i 
Q27. A5A4R80 is adjusted for a zero-volt output / 
from the composite sync amplifier with zero volts in. / 

4-87. The delay line provides 160 ns delay to the ver- 
tical signal. This allows the horizontal circuits suffi- 
cient time to react so the display is in the proper time 
sequence. 

4-88. Thedelay lineoutputsignals drive A5A5Q1 and 
A5A6Q2. Complementary current from A6A6Q1 and 
A5A5Q2 drives shunt feedback amplifiers A5A5Q3 I 
and A5A5Q4. High frequency adjustment A5A6C3, in 
the emitters of A6A5Q1 and A5A6Q2, is set for opti- 
mum pulse response shaping. Feedback in A5A5Q3 
and A6A6Q4 corrects pulse response due to collector- 
to-base capacitance. Theshunt amplifier outputs drive 
cascode amplifiers consisting of A5A5Q5, A6A5Q6, 
A5A5Q7 and A5A6Q8. High frequency adjustment, 
A5A5C9 adjusts the output for optimum pulse res- 
ponse. 

4-89. The beam finder (PUSH:BEAM) circuit is ap- 
plied to A5A5Q5 and A6A6Q6. When the PUSH: 
BEAM pushbutton is pressed, less current is available 



to A6A6Q5 and A6AGQ6. With reduced current, the 
amplification range of the cascode amplifiers is re- 
stricted and insures that the signal will always be on 
the CRT viewing area. 

4-80. Schematic 7. The circuits shown on sche- 
matic 7 control the channel switch controls (schema- 
tic 6), generate chop blanking, and select the Internal’ 
trigger signal. 

4-91. A6A4U1 controls thechunnel controls and chop 
blanking. Astnble multivibrator A6A4Q32/A5A4Q33 
is activated when the baseof AGA4Q32 is high. It free- 
runs dt approximately 800 kHz. When the base is low 
the multivibrator is turned off. A6A4Q34 controls the 
channel A switch control (schematic o) and AGA4Q35 
controls the channel B switch control. 

'1-92. Flip-flop A6A4U2 has two outputs and three in- 
puts. When C is high (open) and S is low (groundjj 
A5A-IU2 acts as an asynchronous flip-flop and theQ 
output is high. When S is high and C is low, A6A4U2I 
functions as before and thj; Q output is high. When 
both C and S are low, the and Q outputs are high. 
When both C and S are high, A5A4U2 functions as a 
toggled flip-flop and a negative going transition oh T 
will cause the Rip-flop to change states. i 

4-93. A5A4U2 is driven by A6A4U1C and A6A4U1U. 
In the A, B, and A + B positions of the DISPLAY 
switch, the A5A4U2 T input is held high because 
A6A4U1D pin 9 is grounded (held low) by the rear sec- 
tion of A5S1. 

4-94. In the A position, the A6A4U2 S input is 
grounded by the front section of A5S1 and A6A4Q34 
is turned on. In the B position, the C input is ground- 
ed by the rear section of AGS I and A5A4Q35 is turned 
on. In the A ♦ B position, both the S and C inputs are 
grounded and both A5A4Q34 and AGA4Q3G are turned 
on. ' 

4-95. In the A ♦ B position of the DISPLAY switch, 
the re.ir section of the switch connects +16 volts to the 
A + B bnl adj control A5A4R60 (schematic 5). This per- 
mits correction of any dc unbalance caused by turning 
on the channel A and channel B switches together. 

4-96. The astable multivibrator is driven by A6A4- 
UlA and A5A4U1B. In all positions of the DISPLAY 
switch (except CHOP), the ustable multivibrator is 
turned off because A6A4UIA is grounded (held' low) 
by the front section of AGSl. In the CHOP position, 
the ground is removed and pin 2 goes high. During the 
sweep time the olt trigger is high. Because both inputs 
are now high, the output (pin 3) is low. With this low, 
the A5A4U1B output, pin 6. is high and the astnble 
multivibrator is activated. / ’ 

4-97, In the CHOP and ALT positions, the A6A4U2S 
and C inputs are ungrounded and go high, A5A4U1D 
pin 9 is also ungrounded and goes high. With this con- 
dition, changes at pin 10 of A5A4U1D controls the 
state of A5A4U2. 
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>t;98. In the CHOP position, the astablc multivibrator 
is operating and part of the output is applied to A6A<1> 
UtC pin 12. During the time the alt trigger is present, 
the astabic multivibrator output caused A5A4U2 to 
change state on each negative transition. The net re- 
sult being that the channel switch controls (schematic 
5) change between channel A and channel B at a 400- 
kHz rate. The astable multivibrator chop blanking 
output is coupled to the blanking circuits (schematic 
19) to blank the CRT during channel switching. 

4-99. In thcALTposition,thcastablcmuUivibratoriB 
again disabled and A6A4U1C is held high. Each nega- 
tive going transition of the alt trigger causes A5A4U2 
to change states. The net result being that the channel 
switch controls (schematic 6) alternate, at the sweep 
rate, between channel A and channel B. 

4-100. The trig switch A6S2 selects either the chon- 
nel A trigger (schematic 5) or the composite trigger 
(schematic 6). The selected trigger is applied to the 
trigger circuits (schematic 9). 

4*101. CHANNEL A OUTPUT AMPLIFIER. 

4-102. The amplifier (schematic 8) consists of two 
paralleled operational amplifierswith common inputs, 
common feedback resistor (A5A6R8) and a common 
output. A5A6UI is an integrated circuit (IC) direct- 
coupled operational amplifier that provides the 
required amplification for dc and very low frequency 
input signals. A5A6Q1-A5A6Q4 is a capacitive cou- 
pled operational amplifier that provides amplifica- 
tion for higher frequency signals. A5A6R13 permits 
precise gain adjustment. 

4-103. TRIGGER ASSEMBLY. 

4-104. The trigger assembly (schematics 9 and 10) 
consists of the main and delayed trigger circuits. The 
main trigger has choice of trigger coupling. Choices 
are INT/EXT, AC/DC, HF REJ, and LF REJ. The 
delayed trigger is triggered internally or externally 
and has choice of AC or DC coupling. 

4-105. The main trigger provides two outputs to the 
main integrator (schematic 11). Oneoutput is themain 
trigger signal and the other is the bright line auto level. 
The delayed trigger provides a trigger to the delayed 
integrator (schematic 13). 

-t-106. Schematic 9. Input to the main trigger cir- 
cuits is from the vertical preamplifier (schematic 7) in 
the INT position, and from EXT TRIG INPUT, J5 in 
EXT position. A6A2S2 provides AC or DC coupling. LF 
REJ switch, A6A2S3, is uoed to reject trigger fre- 
quency components below 15 kHz. HF REJ switch, 
A6A2S8, is used to reject trigger frequency compo- 
nents above 30 kHz. 

4-107. Network A6A2R2 and A6A2C2 protects FET 
A6A2Q1 and A6A2Q2 from being over-driven. Diode 



array A6A2CR1 through A6A2CR4 protects A6A2Q1 
or A6A2Q2 from over voltage. These diodes turn on 
at 1.6 volts, clamping the input signal. 

I 

4-108. One half of the trigger^ circuit amplifies the 
signal and the other half detemines the triggering 
point set by moin TRIGGER LEVEL A6RI. A6A2S4 
(moin slope) determines which half of the trigger cir- 
cuit amplifies the signal and which half provides the 
trigger point. A6A2Q1 and A6A2Q2 are connected in 
a source-follower configuration, providing high input 
impedance. A6A2Q3 and A6A2Q4 provide low imped- 
ance drive to the rest of the active components. 
A6A2Q5 and A6A2Q6 provide differential drive to A6- 
A2Q7 and A6A2Q8. The differential drive removes 
common-mode noise from the signal waveform, A6A2- 
Q7 and A6A2Q8 provide differential drive and pulse 
shaping to current steering switches A6A2QI7 ond 
A6A2Q18. 

4-109. The current steering switches, set-trigger 
gates and the trigger outputs for the main and de- 
layed triggers are nearly identicol so only the main cir- 
cuits will be discussed. The bright line auto circuit will 
be explained separately. 

i 

4-llU. Schematic 10. The current steering switch- 
es, A6A2Q17 and A6A2Q18, are u differentially driven 
differential amplifier whose static dc level is closely 
controlled. 

I 

4-111. The set-trigger gates, A6A2U1A and A6A2- 
UlB, consists of two OR circuits with biasing and feed- 
back. A step-by-step explanotion of the set-trigger 
gates is given in figure 4'^, The set-trigger gates have 
two functions; to generate a signal to initiote the 
sweep upon receipt of a trigger, and to prohibit fur- 
ther triggering during sweep and hoi loff. The set- 
trigger threshold voltage is set by main triggersensiti- 
vity adj A6A2R46. ‘ 

4-112. The bright line auto circuit consists of A6A2- 
Q21 through A6A2Q24 ond Schmitt trigger A6A2Q25 
ond A6A2Q26. . 

4-113. When A6A2U1B pin 8 goes lowand A6A2Q19 
turns on, pin 9 goes high and A2A2Q20 turns off. A6- 
A2Q21 turns on and saturates. If no further trigger sig- 
nals are applied, A6A2Q21 turns off and the A6A2Q21 
co'iector voltage decays through on RC network con- 
sisting of A6A2R54, A6A2C11 and A6A2R55. When 
the voltage decays to approximately —16 volts, A6- 
A2CR12 turns on. A6A2Q23and A6A2Q24 turn on ond 
Schmitt trigger A6A2Q25/A6A2Q26 turn on. When 
the Schmitt trigger turns on, ^15 volts is applied 
through to the main integrator A6A3Q1 (schematic 
11 )- 

4-114. The delayed functions are identical to the 
main trigger except it has no bright line auto circuit. 
The trigger signal is coupled through A6A2Q29 to 
delayed integrator A6A4Q1 (schematic 13). 
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RULES FOR OR GATES 

1. If any input is HI, output is HI. 

2. If nil inputs are LO, output is LO. 

SWEEP PERIOD Oq Io 

1. Main sweep begins (Iq). 

2. Trigger inputs (waveforms A and B) from 
Q17 and Ql8 arc latched below the threshold 
(waveforms D and B). 

y. All inputs to UlA and UlB are LO. 

‘I. Main trigger output is HI (waveform G). 

HOLDOFF PERIOD ( 1 ^ to Ig) 

1. The sweep ends (tj) and the sweep corn* 

parator (schematic 1 1) resets the set-reset 
multivibrator. Holdoff begins. 

2. Pins 1 and 13 of Ul follow the reset level HI. 

3. Pins 6 and 8 of Ul go H^, (rule 1). This 

causes: ! 

a. Q19 turns off, main trigger 'output (wave- 
form G) goes LO, and t/ie integrator 
(schematic 11) is disabled. 

b. Pins 4 and 10 of Ul are unlatched. Their 
levels may now go above and below the 
threshold level as the trigger input 
changes (waveforms I) and E). 

ARMED PERIOD ((2 to 13) 

1. After holdoff ends, the set-reset multivibrator 
sets LO. 

2. The next LO (from Ql7) on the arming input 
(pin <l) causes the output of UlA to g^o LO 
(rule 2) and latch. 

3. UlB now has two LO inputs. The next LO 
from Q18 will cause the output of UlB to go 
LO (rule 2) and latch. 

*1. I When UIB goes LO (waveform P), the main 
trigger goes HI (waveform G) and the inte- 
grator turns on to reinitiate the entire process. 

NOTES 

1. Latching occurs whenever the output of on 
OK gate goes LO. The LO is coupled through 
R-15 (or R50) to the collector of (jl7 (or Q18). 
This assures that the output of the transistor 
will never rise to the threshold voltage us it 
varies with the trigger input. Conversely, the 
circuit unlatches when the output of the OR 
circuit goes HI. This permits the positive 
excursions of the trigger waveform to rise 
above the threshold level. 

2. The threshold level of this circuit is critical 
to proper operation. R3 permits adjustment of 
the threshold level. 



Figure 4-6. Step-by-step Operation of the Set-trigger Gates 
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4-115. MAIN INTEGRATOR, 

4-116. The main integrator (schematic II) in con- 
junction with the main sweep time assembly (schema- 
tic 12) gcncraU.2 the main sweep applied to the hori- 
zontal circuits (schematic 16), provides main blanking 
to the horizontal mode assembly (schemotic 16), and 
alternate triggering to the vertical prcampIiHer (sche- 
matic 7). The set-reset multivibrator terminates the 
main sweep, terminates the delayed sweep if the 
main sweep terminates first, and sets the set-trigger 
I gates (schematic 10) low to arm for a new trigger. 

4-117. A6A3Q1 has two inputs: one is the main trig- 
ger through pin K, and the other input is the bright 
line auto level through A6A3CR1 and A6A3CR2. ei- 
ther input wilt turn A6A3Q1 on. When A6A3Q1 turns 
on, the sweep is activated. When A6A3Q1 turns off, 
the sweep is terminated. When A6A3Q1 turns off 
(sweep terminated), A6A3Q4 turns on, providing a 
ground to the vertical preamplifier flip-flop (schematic 
7). This ground connection causes the flip-flop to 
change state, alternating the channel being displayed. 

4-118. Main blanking is also controlled when A6A3- 
Ql turns on. When A6A3Q1 is on, a ground is provided 
through A6A3CR5 turning the horizontal mode blank- 
ing circuit off (schematic 16). This allows the trace to 
be seen on the CRT, When A6A3Q1 is off, the blank- 
ing circuit is on, blanking the CRT. 

4-119. When A6A3Q1 is on, current is drawn through 
A6A3CR9 turning A6A;^06 off. With A6A3Q6 eff, the 
Miller integrator (A6A3Q7 and A6A3Q8) in conjunc- 
tion with the main sweep timing components (sche- 
matic 12) generates a +12- volt positive-going ramp. 
The ramp is applied through A6A3Q9 to the horizontal 
mode assembly (schematic 16). 

4-120. The ramp is also coupled back to comparator 
A6A3Q2 and A6A3Q5.This circuit sets the ramp limits 
from +2 volts to +12 volts. The 2-volt limit is set by cur- 
rent flow through A6A3R9, A6A3CR12 and A6A3Q5 
to ground. The 12-voIt limit is set as follows. When the 
ramp opplied to A6A3Q5 reaches 12 volts, A6A3Q5 
turns off, allowing A6A3Q2 to turn on. The current 
flow turns A6A3Q3 on, which applies a low to pin 6 of 
set-reset multivibrator A6A3UI. When pin 5 goes low, 
A6A3U1 changes state, making pin 6 go high. This 
high is applied back to the trigger set-trigger gates 
A6A2U1 A and A6A2U1B Ifschcmatic 10). When A6A2- 
UlB (pin 8) goes high, the sweep is terminated by 
turning A6A3Q1 off, 

4-121. If the bright line auto level is operating, the 
following action will occur. When the ramp reaches 
12 volts, A6A3U1 changes state, making A6A3U1A 
pin 12 go low, forward biasing A6A3CR3. This pro- 
vides a ground, removing the bright line auto signal 
from A6A3Q1, terminating the sweep. i 



4-122. The holdoff time signal is also applied to the 
set-reset multivibrator. While the holdoff time is in 
process, pin I of A6A3UIA is high. This high causes 
A6A3U1B, pin 6 output to remain high, locking set- 
trigger gates A6A2U1A/B high, preventing a sweep. 
At the completion of holdoff time, A6A3U1A pin I 
goes low, forward biasing A6A2CR9 which applies a 
low to the set-trigger gates, allowing the trigger 'cir- 
cuit to function on the next trigger signal. 

4-123. Light driver, A6A1QI, turns off RESET light 
A6DS2 when the output from A6A3U1B is high 
(sweep offl. 

4-124. MAIN SWEEP TIME ASSEMBLY. 

4-126. The main sweep timing components (schema- 
tic 12) are tied to the main sweep Miller integrator. 
Except for the flve fastest sw(K)p speeds (0.1 usee 
through 2 usee) the RC timing is determined by the 
main sweep time assembly. The capacitor for the five 
fastest sweep speeds on the moin integrator board is 
A6A3CS (schematic 11). 

4-126. The operational amplifier, A6A6Q1A/B, A6- 
A6Q2 and A6A5Q3, is connected in un inverting con- 
figuration. Since it is referenced to a regulated positive 
voltage (+16 volts), it produces n negative voltoge at 
its output. This negative voltage is connected through 
one of the timing resistors to the Miller integrator 
(schematic 11). Feedback for the amplifier is pro- 
vided by A6A6RI0. 

4-127. When main VERNIER A6R4 is used (out of 
CAL position), the + 16-volt reference is reduced to 
some oiher voltage. This causes the operational am- 
plifier output to rise toward ground. When the output 
rises toward ground, the sweep runs more slowly. 

4-128. DELAYED INTEGRATOR. 

4-129. The delayed integrator (schematic 13) in con- 
junction with the delayed s .^reep time assembly (sche- 
matic 14) generates the delayed sweep applied to the 
horizontal circuits (schematic 16), and provides delay- 
ed blanking to the horizontal mode ossembly (schema- 
tic 16). , 

4-130. The set-reset multivibrator terminates the de- 
layed sweep, and starts the armed condition for the 
delayed set- trigger gates necessary before generation 
of a new trigger. 

4-131, A6A4Q1 has two inputs: one is the delayed 
trigger through pin K ond the other is +15 volts for 
AUTO operation through A6A4CRI and A6A4CR2. 
Either input will turn A6A4QI on. Delayed blanking is 
controlled when A6A4Q1 turns on. With A6A4Q1 on, 
a ground is provided through A6A4CR5, turning the 
horizontal mode blanking circuit off (schematic 16). 
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This allows the trace to be seen on the CRT. When A6- 
A^Ql Js off, the blanking circuit is on, blanking the 
CRT. 

4-132. When A6A4Q1 is on, current is drawn through 
A6A4CR9 turning off A6A4Q6. With A6A4Q6 off, the 
Miller integrator (A6A4Q7 and A6A4Q8) in conjunc- 
tion with the delayed timing components (schematic 
14), generates n positive going ramp. The ramp is am- 
plified by A6A4Q9 and applied to the horizontal 
mode assembly (schematic 16). 

4-133. The ramp is also coupled back to comparator 
A6A4 Q2 and A6A4 Q5. This circuit sets the ramp limits 
from +2 volts to +12 volts. The 2-volt limit is set by cur- 
rent flow through A6A4R9, A6A4CR12 and A6A4Q5 
to ground. The +12-volt limit is set as follows. When 
the ramp applied to A6A4Q5 reaches 12 volts, current 
through A6A4R8 turns on A6A4Q2 which is refer- 
enced to +12 volts. This action turns ASA.-lQS on, ap- 
plying a low to set-reset multi vibrator A6A4U1 pin 5. 
When pin R goes low, pin 6 goes high. This high is 
applied back to A6A2 set-trigger gatc'j A6A2U2A and 
A6A2U2B (schematic 10). When A6A2U2B (pin 6) 
goes high, the sweep is terminated by turning A6A4Q1 
off. 

4-134. In AUTO operation the following action will 
occur: when the ramp reaches 12 volts, pin 6 of A6A4- 
UlB goes high. This high is applied to pin 2 of A6A4- 
UlA. A6A4U1A pin 12 goes low forward biasing A6- 
A4CR3. This provides a ground, removing the +15V 
drive to A6A4Q1, terminating the sweep. 

4-135. The delayed set-reset multivibrator is con- 
trolled by two other inputs. One input is from the 
comparator Schmitt trigger (schematic 15) and the 
other from the main integrator set-reset multivibrator 
(schematic 11). The Schmitt trigger input activates the 
set-reset multivibrator when the main sweep voltage 
equals the voltoge set by the DELAY TIME control. 
This input removes the ground path for the +15 volts 
to A6.\4Ql in the AUTO mode and sets the set-trigger 
gates (schematic 10) for a new sweep in the TRIG 
mode. 

4-136. The main integrator input terminates the de- 
layed sweep if the main sweep terminates before the 
comparator Schmitt trigger is activated. A6A4U1B' 
pin 4 goes low and pin 6 goes high resetting the set- 
trigger gates high for a new sweep. With the trigger 
gates high, delay integrator A6A4Q1 turns off ter- 
minating the sweep. 

4-137. DELAYED SWEEP TIME ASSEMBLY. 

4-138. The delayed sweep timing components 
(schematic 14) are tied to the delayed sweep Miller 
integrator (schematic 13). Except for the two fastest 
sweep speeds (0.1 and 0.2 usee) the RC timing is deter- 
mined by the delayed sweep time assembly. The ca- 
pacitor for the two fastest sweep speeds on the delay- 
ed integrator board is A6A4C8 (schematic 13). 



4-139. 1‘he operation amplifier, A6A6Q1A/B, A6A6- 
Q2 and A6A6Q3, is connected in on inverting con- 
figuration. Since it is referenced to a regulated positive 
voltage (+15 volts), it produces a negative voltage at 
its output. This negative voltage is connected through 
one of the timing resistors to the Miller integrator 
(schematic 13). Feedback for the amplifici is provided 
by A6A6R10. 

4-140. When delayed VERNIER A6R5 is used (out of 
CAL position), the + 16-volt reference is reduced to 
some other voltage. This causes the operational am- 
plifier output to rise toward ground. When the output 
rises toward ground, the sweep runs more slowlv. 

il 

4-141. HOLDOFF AND COMPARATOR. 

4-142. The holdoff and comparator assembly (sche- 
matic 15) determines the holdoff time between 
sweeps. The output from the holdoff amplifier is con- 
nected to the main integrator set-reset multivibrator. 
The set-reset multivibrator prevents the trigger gates 
(scliematic 10) and main integrator (schematic II) 
from functioning during holdoff time. 

4-143. The computatur circuit compares the main 
sweep against a voltage set by the DELAY TIME con- 
trol. When the main sweep reaches the voltage level 
set by the DELAY TIME control, the comparator acti- 
vates ihe Schmitt trigger. The Schmitt trigger output 
is applied to the delayed integrator, activating the de- 
layed sweep circuits. 

4-144. When the main integrator set-reset multivi- 
brator goes high at the end of a sweep, a high is ap- 
plied to.\6A7Ql.This high turns A6A7Q1 on and A6- 
A7Q4 off. When A6A7Q4 turns off, an expotential 
ramp is generated at the collector of A6A7Q4. This 
ramp is determined by A6A7C5, A6A7C6, A6A7C7, 
A6A7C10, A6A7C11, A6A7CI2, A6A7R13 and TRIG- 
GER HOLDOFF control A6R7. A6A7C5 through A6- 
A7C7 and A6A7C10 through A6 A7C12 are controlled 
by the position of the main TIME/DIV control. The 
ramp starts at +15 volts and when it reaches approxi- 
mately 0 volts, turns on holdoff amplifier A6A7Q7. 

4-145. A6A7Q7 turns on when the ramp reaches 0 
volt. This turns A6A7CR6 on, and couples a low to the 
main integrator set-reset multivibrator. This activates 
the multivibrator and resets the trigger gates low to 
operate on the next trigger signal. 

4-146. Ramp comparator A6A7Q2 and A6A7Q3 com- 
pare the main sweep against the voltage from the 
DELAY TIME control. When the voltage from the 
main sweep ramp equals the voltage from the DELAY 
TIME control, A6A7Q3 turns on. This turns on Schmitt 
trigger A6A7U1. When A6A7U1 turns on, pin 12 goes 
from a high to a low state. This output pulse is differ- 
entiatwl by A6A7C9 and A6A7R15 and sent to the de- 
layed integrator set-reset multivibrator as astart pulse 
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(the start pulse goes from a high to a low and returns 
to n high state). This start pulse allows the delayed 
integrator to activate and generate the delayed ramp. 

4-147; HORIZONTAL MODE ASSY. 

<{•148. The horizontal mode assembly (schematic 16) 
determines the type of display (delayed, mixed or 
main display) and provides the various blanking sig- 
nals to the gate assembly (schematic 19). 

4-149, Sweep display switch A6A8S1F provides se- 
lection of the main sweep, delayed sweep, mixed 
sweep or external horizontal input to be opplied to the 
horizontal preamplifier assembly. A6A8CRI prevents 
the delayed sweep signal from being fed back Into the 
main integrator in the mixed sweep mode. A6A8CR2 
and A6A8CR3 prevent the main sweep signal from be- 
ing fed back into the delayed integrator in the mixed 
sweep mode. 

4-160. ' The blanking circuit provides main blanking, 
delayed blanking, mixed blanking and trace intensifi- 
cation to the gate assembly. Inputs from the main and 
delayed integrators determine the output of the gate 
assembly. Inputs to this circuit at pins 8 and J ore such 
that when the sweep is off, a high is applied to the in- 
put and when the sweep is on, a low is applied. 

4-151. Main Sweep Blanking. When the main 
sweep is off, a high is applied to pin 8 from A6A3Q1 
in the main integrator. This high reverse biases A6A8- 
CR4 and blanking current flows through A6A8CR5 to 
the gate assembly. A ground is provided by sweep dis- 
play switch A6A8S1R to the anodes of A6A8CR6 and 
A6A8CR7, preventing the delay blanking circuit from 
functioning in the main sweep mode. 

4-152. Mixed Sweep Blanking. Blanking cur 
rent in themixed sweep mode is turned offbythemain 
time base and turned on by the delayed time base. 
When the main sweep is on, a low is applied to pin 8. 
This low forward biases A6A8CR4 and main blanking 
current is shunted to the main integrator. This low also 
turns A6A8Q1 off, which applies a low to A6A8U1A 
pin 2, causing pins 10 and 11 to go high. The high po- 
tential at pins 10 and 1 1 cause pin 8 of A6A8U1B to go 
high. This high turns A6A8Q2 on, applying a ground 
potential to the anodes of A6A8CR6 and A6A8CR7 
preventing delayed blanking current to the gate 
assembly. 

4-153. When the delayed sweep turns on, a low is 
applied to pin J. This low is differentiated by A6A8C3 
and A6A8R9. The low is then applied to A6A8UIC 
pins 3 and 4. With pin 5 of A6A8U1C high and pins 3 
and 4 of A6A8U1C low, pin 6 goes high. This high is 
applied to pin 9 of A6A8U1B. With pins 10 and 11 
high, and pin 9of A6A8U1B high, pin 8of A6A8U1B 
goes low, turning A6A8Q2 off. When A6A8Q2 turns 
off, A6A8CR6 is forward biased and the blanking cur- 
rent is shunted to the delayed integrator. 
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4-154. When the delayed sweep terminates, a high 
is applied to pin J aiid A6A8CR6 is reverse biased. 
Blanking current then flows through A6A8CR7 to the 
gate assembly, blanking the CRT. When the main 
sweep terminates, a high is applied to pin 8 This re- 
verse biases A6A8CR4 and moin blanking current 
flows to the gate circuit. 

4-155. This high also turns A6A8Q1 on. When A6A8- 
Ql turns on, a high is applied to pins 2 and 13 of A6- 
A8U1 A. This high causes pin 12 of A6A8U 1 A to go low 
taking pins 10 and 1 1 of A6A8U1B low. When pins 10 
and 11 go low, pin 8of A6A8U1B goes high turning cn 
A6A8Q2. When A6A8Q2 turns on, A6A8CR6 and A6- 
A8CR7 are reverse biased removing the delayed sweep 
blanking current. , 

4-156. Delayed Sweep Blanking. In the delayed 
sweep mode, sweep display switch A6A8S1R applies a 
low to pin I of A6A8UIA. Pins 2 and 13 of A6A8U1A 
are low because the main sweep input has turned A6- 
A8Ql on. This condition causes pm 12 of A6A8U1A 
to go high, which takes pins 10 and 11 of A6A8U1B 
high. With pins 10 and 1 1 high, pin 8 goes low turning 
A6A8Q2 off. With A6A8Q2 off A6A8CR6 is forward 
biased and the delayed blanking current is shunted to 
the deloyed integrator. When the delayed sweep ter- 
minates, A6A8CR6 is reverse biased and blanking cur- 
rent flows through to the gate circuit. 

4-157. Trace Intensification. Trace intensifica- 
tion is provided when thedelayedTIME/DIVswitch is 
moved from the OFF position while in MAIN SWEEP , 
mode. A6A8CR10 is normally on in the OFF position. 
When the delayed TIME/DIV switch is moved from 
the OFF position, A6A8CR10 turns off. Current flows 
through A6A8R1 1 and A6A8CR9 to the gate assembly. 
This current dims the trace but is insufficient to blonk 
the trace. When delayed sweep turns on, the increase 
in current flow goes through A6A8CR8 to the delayed 
integrator circuit, and the trace intensity returns to a 
normal level which is trace intensifleation. 

4-158. HORIZONTAL PREAMPLIFIER ASSEMBLY. 

4-159. The horizontal preamplifier assembly (sche- 
matic 17) amplifies the sweep signal, provides sweep 
length adjustments, and controls the trace horizontal 
position. Trace magnification (XlO) and trace center- 
ing is also provided by this circuit. Fbns D through U of 
A6A9XAI and pin D through U of A6A9XA2 (schema- 
tic 1 7) are shorted together. These connections provide 
voltage distribution to the rest of the horizontal cir- 
cuits and electrical connections between trigger 
assembly A6A2 and the horizontal circuits. 

4-160. The sweep signal is applied to the input of A6- 
A9Q1. A6A9Q1 is balanced by temperature compensa- 
tion amplifier A6A9Q2. Differential amplifier A6A9- 
Q3/A6A9Q4 provides drive to the horizontal output 
amplifier. When the SWP MAG switch is set to XlO, 
the gain of the differential amplifier is increased by a 
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factor of 10. A6A9R21 (XIO gain adj) is set for a gain 
increase of exactly 10. Mag adj, A6A9R2 is used to 
center the XlO display. When the FUSH:BE AM switch 
is engaged, less current is supplied to the differential 
amplifier, reducing its gain and assuring that the beam ' 
is not deflected off screen. 

I 

•1-161. The horizontal output amplifier (schemotic 
17) is a Class B amplifier used to drive the CRT hori* 
zontal plates. As current is applied to inpiit,A6A10Q3, 
feedback current from output, A6A10Q5, is coupled 
back through A6A10R1, Since the input is connec ' 'd 
to a relatively constant point; the output volt’ -2 
changes to vary the feedback current. This voltage 
change is d reproduction of the input current and is ap-’ 
plied tu the horizontal plates of the CRT to move the 
trace. 

4-162. EXTERNAL HORIZONTAL AMPLIFIER. 

4-163. The amplifier (schematic 18) consists of three 
cascaded differential amplifiers, a controlled current 
source and a single-ended emitter follower output 
stage. The input of the first stoge, FET differential 
amplifier A9Q1/A9Q2, isdrivensingle-ended fromthe 
output of a compensated voltage divider consisting of 
A9R1, A9C1, A9R2 and A9C2. The input circuit pro- 
vides the required high impedance and voltage step- 
down. A9CR1 and A9CR2 limit the voltage on the gate 
of A9Q1 between +16-volts and —16-volts. 

4-164. DifferentialamplificrsA9Q3/A9Q4and A9Q5/ 
A9Q6 are driven differentially from the output of 
A9Q1/A9Q2. The differential drive removes common 
mode noise from the signal waveforms and increases 
the amplifier bandpass. 

4-165. Controlled current sources A9U1 provides 
temoerature compensation for the amplifier by main- 
taining equal currents into the two inputs. Normally, a 
) change of current in A9Q3 will cause an opposite 
change in current in A9Q5 which, in turn, causes a 
i change in the output voltage. When the current into 
A9U1 changes, the current at A9U1 pin 8 changes a 
like amount and direction by action of the controlled 
current sou^rce. This change opposes the change in 
AdQ5 and thus provides compensation. 

' . . ’ I I 

4-166. A9Q5 drives emitter follower A9Q7 which 
.provides the required single-ended low impedance 
output. Amplifier gain is rdjusted by vaiying cal adj 
A9R15. A 10:1 ratio gain vernier is, provided by ext 
horiz VERNIER R6. 

4-167. GATE ASSEMBLY. 

• I ' * ' ^ ' \' 

I • ' 

1 4-168. The gate assemb’. ' (schematic 19) circuit sums 
current signals from five soun.es and develops an out- 
put level v/hich sets the bias on the CRT and th^s con- 
‘ trols the display intensity. The current sources are: the 
input signal from the horizontal mode assembly; the 
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chop blanking input from theyertical preamplifier as- > 
scmbly; the external Z-axis input (if any); the cur- | 
rent through INTENSITY control Rl ond blanking c m- 1 
rent from the storage circuittL 

I 

4-169. The INTENSITY control establishes the refer- 
ence bias level on the CRT by setting the current level 
through thcsummingamplifier(A4Ql). Increasing in- 
tensity of the display by means of INTENSITY control 
will increase the conduction of A4Q1. 

‘i*i ■ ■ 

4-170. Summing amplitter A4Q1 adds the five input 
currents and the feedback current providing an output 
signal which is coupled through an ^mitter follower to 
the complementary output amplifiers (A4Q3 through 
A4Q6). The outputamp'ifiers amplify the inputsignal 
to the CRT control gria controlling the CRT trace in- 
tensity. A positive-going level will increase the con- 
duction of e CRT and brighten the display. 

4-171. Emitter-coupled multivibrator A4Q7 and A4- 
Q8 provide a T-kHz, 1-volt square wave calibration 
output. A4Q9 amplifies the square wave. Cal ampi adj 
A4R22, provides amplitude adjustment of the calibra- 
tion output signal. ' 

4-172. STORAGE CIRCUITS. 

i-173. Pulse Generator A8U7. Integrated circuit 
A8U7 generates a pulse of fixed amplitude and 
width. The pulse repetition rate is a function of 
the RC time constant of A8R1, A8R2, and A8C1. 
A8U7 jen<>:dtes a pulse when pin 6 reaches 
approximately 2/C of the voltoge at pin 8. The 
pulse cuts off when pin 6 drops to approximately 
1/3 of the voltage at pin 8. 1 

I 

4 ■’1 The pulse repetition rate of A8U7 is 
Ci .oiled by the front panel STORE TIME or 
PERSISTENCE controls. With the STD or FAST 
mode switches pressed, PERJ:'’,TENCE controls 
the pulse repetition rate. With the STORE push- 
button pressed, STORE TIME controls the pulse 
repetition rate. Each pulse performs an erasing 
function on the storage mesh Decreasing pulse 
repetition rate increases display timel At control 
settings below lOV, A6A11VR1 or A6A11VR2 cuts 
off, connecting the assodated resistor in series 
with the control voltage to further reduce pulse 
repetition rate (increasing display persistence). 

' With the CONV pushbutton pressed, A8U7 is 
disconnected from any , control source, and the 
pulse generator cuts off. , 

I 

4-175. Flood , ’ Gun Driver. Logic gates A8U5B, 
A8U6A, and A8U3A couple, the pulse train from 
A8U7 to amplifier A8Q13/A8Q16 during the store 
mode of operation. The three logic gates stop the 
pulse train in the oilier, storage switch settings ond 
during the erase cycle. In all modes except store. 
A8Q13 is off. Current through A8R4, A8R6, an 
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A8R6 eetablishes a bias voltage on the base of 
A8Q7‘i. This voltage provides normal electron 
flood. Emitter follower ASQlfi presents a low 
impedance to the flood, gun anoae. 

! ■ I 

4-176. In the store mode, puises from A8U7 turn 
A8Q13 on and off. This varies the potential on the 
flood gun unode and turns the flood guns on anu 
off.\ By reducing the on-time of the flood guns, 
brightness of > the stored trace is reduced but 
the time that a trace will be stored before fade- 
positive occurs is increased. i 

4-J77. Storage Mesh Driver. When the CONV 
switch is open, pin 11 is at +5V through A8R40. 
This'^SV turns on A8Q6 which turns on A8Q7. The 
current through A8Q7 divides between A8CR1 and 
A8CR2. The current through A8CR2 establishes n 
voltuge across A8R19 which is applied to the 
storage mesh. With A8Q7 off, the storage mesh 
receives —50V through A8R23, stopping flood gun 
electrons and causing the CRT to operate as a 
conventional, nonstorage oscilloscope. With in- 
creasing positive voltage on the storage mesh, 
persistence or storage time increases within the 
CRT. Diodes A8CR3 through A.°CR6 are protective 
diodes for A8Q10 and A8Q9. 

4-178. The current throi.gh A8CR2 is varied 
according to< the curre’it through A8CU1. The 
drain through A8CR1 is controlled as follows: A8U4C 
and A8U4D| form a flip-flop memory circuit. When 
the STD or r'A ST pushbutton is 'pressed, the flip- 
flop will turn on either A8Q3 or A8Q4 u “nable 
control by one of the two erase potentiometers 
(A8R16 or A8R16). Pulses from A8U7 are applied 
through A8U1C and A8U1B to switch A8Q5 on 
and off. When on, A8Q5 absorbs all current throuph 
A8CR1. When A^5 is off, currerit through A8CR1 
is controlled by adjustment of the selected erase 
potentiometer. The selected erase potentiometer 
(A8R16 or A8R16) is adjusted to give the proper 
storage mesh potential for the operating mode 
selected. 

' r 1 " I ' * 

4-179, Collimator Drive. A8Q11 is forward biased 
by A8R37 and A8CR8. Current from A8R38 flows 
through A8Q11 and divides between A8R36 and the 
low output side i of flip-flop A8U4D/ASU4C, 
depending on whether STD or FAST mode is 
selected. The voltage on the collector of A8Q11 is 
applied to the collimator through emitter follower 
A8Q12. Potentiometers A8R29 and A8R30 are 
adjusted in^ their respective modes for proper 
colllmation (even spread of flood gun electrons 
over the surface of the CRT). Astable multivibrator 
A8U6B/A8U6C is cut off; it only opemtes during 
the erase cycle. 

4-I8v. Jlanking Circuit. Amplifier A8Q14/A8QI5 
supplies current to the gate amplifier. Depending 
on the conditions applied to ^he logic circuits. 
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current from A8Q14/A8Q16 will either enable the 
gate circuit for control by the oscilloscope sweep 
circuitry, or disable the gate circuit to blank the 
CRT regardless of the other gate inputs. When 
A8UIA gets a low at any one of its inputs (CONV, 
STD, or FAST pressed), its output is high. This 
high is applied to one input of A8U4A. If the other 
input of A8U4A is high (erase cycle not in progress), 
the output of A8U4A is low, The low is inverted 
by A8LT4B, turning on A8Q14 and turning off 
‘A8QI5. The negative voltage through A8R53 
enables the gate circuit When STORE is selected 
or during the erase cycle, A(iQ14 is cut off, A8Q15 
' is turned on, and the collector current from A8Q15 
disables the gate circuit. 



4-181. Erase Circuits. In FAST or STD operation, 
the PUSH:ERASE pushbutton may be pressed to 
erase the CRT. Normally A8Q1 and A8Q2 are 
conducting and the output of A8U3B. is high. 
When PUSHrERASE is pressed, A8Q1 is turned off 
for a time determined by the time constant of 
A8R42 and ASCII. This supplies positive voltage 
to turn on A8Q8. When A8Q8 turns on, A8Q9 
saturates, supplying +160V to prime the. storage 
mesh for even erasure. 

4-182. When A8Q1 switches off, A8U3B output 
switches low. This low is inverted by A8U6A and 
enables astable multivibrator A8U6B/A8U6C. The 
output of the multivibrator varies current through 
A8Q11, defocusing the collimator to aid in 
obtaining even erasure of the CRT, 

4-183. The lew from A8U3B also disables A8U1C 
to stop storage mesh control pulses, and disables 
A8U4A to blank the CRT write gun. A8U5A and 
AStJSD are required only when erasing during 
.STD-STORE or FAST-STORE operations (two 
buttons pressed at the same time). The low to 
A8U6A cuts off the pulses from A8U7 to the flood 
jun anode. In the other writing modes, the pulses 
t'.re cut off by the high applied to A8U3A. In the 
store mode, the PUSHrEK*’' pushbutton is 
disabled. The low irom A8U3B forces A8U6D to 
cut off storage mesh pulses through A8U1B. In other 
modes, these pulses are cut off through A8UIC. 

4-104. When A8QI turns on again, A8Q2 is cut 
off to extend the erasure low on A8U3B for the 
time constant of ASR45 and A8C12. A8Q8 and 
A8Q9 turn off, allowing A8Q10 output to be set 
by A8R15 or A8R16 and erase all information on 
the storage mesh. 

4-185. +5V Power Circuit. When operating power 
is turned off, A8CR7 and A8C6 slow the turn-off 
of all +6V circuits on assembly A8. This controlled 
turn-off is done to prevent generating an erase 
cycle when the oscilloscope power is turned off. 
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I t 4-186. OPERATING MODES. 

4-I87, ^ Store, In the store mode, the flood gun 
anode {s pulsed to view the stored display. A8Q5 
in fojrward biased and the storage mesh potential 
y is held low because the current from A8Q7 is 
divided between A8R17 and A8R19, The CRT 
write gun is disabled. 

4-188. Cony, in the conventional, nonstorage 
mode, A8Q6 and A8Q7 are cut off and the storage 
mesh potential goes to —60V through A8R23, 
eliminating ' the storage capability. All drive is 
disconnected from A8U7, stopping its pulse train.. 
The CRT write gun is enabled. > 

4-189. STD. In the standard writing mode, the 
flood gun is turned on. The storage mesh potential 
is . -.^ntrolled according to adjustment of A8R16 
and PERSISTENCE potentiometer R8. The 
collimator controls flood beam shape according 
to the adjustment of A8R30. The gate circuit is 
enabled. 

4-190.' Fast. In the fast writing mode, all 
circuits function the same as in standard writing 
except that the , storage mesh potential is governed 
by adjustment of A8R16 and collimation potential 
is set by adjustment of A8R29. 

4-191. HIGH VOLTAGE POWER SUPPLY. 



4-192. The high voltage power supply (schematic 
22) develops the voltages used to operate the CRT. The 
high voltage supply consists of a high voltage oscilla- 
tor, current source, high voltage transformer, rectify- 
ing circuits, and a high voltage multiplier. 

4-193. High voltage oscillator A3Q1, activates when 
the instrument is turned on. Current is drawn through 
windings 1 and2ofhigh voltage transformer A3A4A1- 
Tl. This cunent couples energy into windings 3 and 4. 
This energy is coupled back in phase to the base of A3- 
Ql, turning A3Q1 on harder. The signal developed on 
pins 1 and 2 is stepped up by A3A4 AlTl, rectified and 
filtered. 

4-194. Dc for the CRT cathode supply is obtained 
from pins 8 and 5 of high voltage transformer A3A4- 
AlTl. This voltage is rectified by A3A4CR8 and filter- 
ed by theassociated capacitors, providing— 1350 volts 
to the cathode. Feedback is coupled through RC net- 
work A3A4R5, A3A4R4, R2 (FOCUS), A3A4R3 and 
A3A4C2 to the baseof A3A4Q1. A3A4R1, A3A4R2, R2 
and A3A4R3 form a reference network. Any variation 
in feedback voltage level is amplified by Darlington 
amplifier A3A4Q1 and A3A4Q2 and applied to the 
base of A3A4Q3 to re-establish the proper voltage 
level of —1350 volts. 
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4-195. If thecaL^otlevolto^egoes in a more negative 
direction, the voltage at the base of A3A4Q1 will go 
more negative. This reduces the output from A3A4Q1 
and A3A4Q2. This causes the base drive of A3A4Q3 to 
decrease, decreasing conduction. When A3A4Q3 de- 
creases conduction, less current is applied to the base 
of A3Q1 causing the amplitude of oscillation to de- 
crease reducing the mognitude of the output voltage. 
A3A4R10 and A3A4C4 provide high frequency roll-off 
compensation. 

4-196. A3A4CR7 and associated circuitry provide 
,—1400 volts to the CRT control grid. Blanking is pro- 
vided to the CRT control grid through A3A4CR7 by the 
gate assembly. The blanking input completely blanks 
the CRT, As a less negative voltage is applied to the 
grid circuit the trace intensity becomes brighter. As 
more negative voltage is applied, the trace intensity 
dccrcttses until it is blanked. 

4-197. Thesinewavesignalproduced by high voltage 
oscillator A3Q1 is stepped up by the high voltage 
transformer, A3A4A1T1, which produces a penk-to- 
peak voltage of approximately 1760 volts between 
pins 9 and 6. This signal is applied to high voltage 
multiplier circuit AS. which is a qundrupler circuit. 
The multiplier assembly rectifies the input voltage, in- 
verts it, and multiplies it to approximately +7000 volts 
to drive the CRT post accelerator. 

4-198. LOW VOLTAGE POWER SUPPLY. 

4-199. Schematic 23 contains the power module, line 
rectifier, part of the low voltage mother board and part 
of the A4 gate assembly. The Al power module pro- 
vides ac input power to the Model 1703A. The A2 line 
rectifier rectifies the incoming nc and provides some 
filtering. The trickle charge circuit for the battery is 
also contained on this board. The A3A1 low voltage 
mother board provides voltage regulation, filtering, 
and full charge current to the battery. The A4 gate as- 
sembly has the light driver for the scale illumination 
circuits and the low battery indicator circuit. 

4-200. AlFl is the nc input fuse. A iSl provides selec- 
tion between 115- ami 230-volt operation. The ac input 
is applied to Tl whicli is a 3:1 stepdown transformer. 

4-201. Z1 rectifies the incoming signal. A2C1 and A2- 
C2 are ripple filter capacitors. A2RI and A2CR1 pro- 
vides a trickle charge of 40 milliamperes to the bat- 
tery in AC LINE operation, A2R3, A2R4 and A2C3 
provide the line sync signal. 

4-202. A3A1Q1 and A3Q2 form a series voltage regu- 
lator. A3A1R1 provides current to A3A1VRI which 
sets the base reference voltage of A3A1Q1. A3A1R4 
provides current limiting. A3A1CR1 is a protection 
diode for A3Al()l and A3Q2. A3A1C1 and A3A1R3 
form a ripple filter. A3A1R5 and A3A1CR2 form the 
full charge circuit for the battery. When the instru- 
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mentis off, approximately 400 milliampercs is applied 
to charge the battery. This charging current is always 



applied with the POWER MODE switch in AC LINE, 



the QC power connected and the instrument POWER 



switch set to off. 



4-203. POWER MODE switch S2, provides selection 
'for AC LINE, INTERNAL BATTERY or DC LINE.Sl 
provides for power on or power off, Fl is in the line 
during a' des of operation. J4 provides for DC 
LINE inj This input should be limited between 11.5 
to 36 volts, 18 watts maximum. 

4-204. A4Q2 and associated circuitry form the light 
driver network. When the instrument is operated in 
any modeexcept INTERNAL BATTERY the circuit is 
off. Current flows through A4R30, A4CR12 and DSl 
when the instrument is turned on. When the instru- 
ment is operated in INTERNAL BAITERY and the 
battery voltage drops below 22.6 volts, A4Q2 turns 
on. DSl, A4R29 and A4C13 form a relaxation oscilla- 
tor which causes DSl to flash. This is an indication 
that the battery is discharged and further operation 
may damage the battery. 



4-205. Schematic 24 contains the low voltage con- 
verter protection circuits and the low voltage convert- 
er assembly. The protection circuit protects the instru- 
ment in the event that the regulator foils, the dc line 
input is more than 40 volts, or the polarity of the dc in- 



is reverse. 



A2Q2, This .>mmt turns on A3A2Q2 allowing current 
to flow in the primary windings of A3A21’1 and A3A3- 
Tl (schematic 25). As thccurrentin these windings in- 
creases, primary winding I and 2 (A3A21’1) induces 
voltage into pins 3 and 4 such that A3A2Q2 conducts 
harder. The primary current continues to incrcusc un- 
til the core (A3A2T1) saturates. At this point there is 
no longer magnetic coupling in A3A2T1 and A3A2Q2 
turns off. When A3A2(J2 turns off, an open circuit con- 
dition on pins 1 and 2 of A3A31'1 (schematic 25) exists 
and tliO energy stored in the primary windings of A3- 
A31’l cui scs a fly back voltage to appear on the sec- 
ondaries of A3A3T1. This allows the secondary cir- 
cuits to conduct, charging the capacitors to the requir- 
ed dc voltages. 

4-210. A fly back voltage also appears in the second- 
ary windings A3A21’1 pins .'land 4. This fly back volt- 
age turns on A3A2CR4 charging A3A2C8, When nil 
the energy hns left the core, the cycle is repeated with 
A3A2C8 aiding the turn on of A3A2Q2. The magnetic 
field in the transformers provide drive for the rest uf 
the operation. 

4-211. A3A2VR3 is a protection diode protecting 
A3A2Q2 from cmitter-to-collector b.eakdown. A3A2- 
C 1 and A3A2C2 isolate the power supply from ground. 
Unijunction transistor A3A2()1 fires only when the 
instrument is first turned on. A3A2CR5 provides adis- 
churgepath for A3A2C7 preventing A.'IA2(J1 from be- 
ing turned on again. , 



4-206. The A3A2 low voltage converter changes the 4-212: The low voltage regulator controls the duty 

input dc voltage to usable dc voltages of different cycle of the low voltage converter thus controlling the 



levels. The tow voltage converter assembly also con- 
tains the regulator network v/nich controls the con- 
verter output. 

4-207. A3A1CR3 protects the instrument against a dc 
voltogc connected with the wrong polarity. If the 
wrong polarity is connected, A3AtCI^ turns on and 
the line fuse Fl (schematic 23) opens. Ifadc input over 
40 volts is connected, A3A1CR3 conducts which turns 
on A3A1SCR1 and opens Fl (schematic 23). 



output voltage. Current into or out of pin 5 of A3A2TI 
increases or decreases the duty cycle of the low volt- 
age converter. An increase in current flow from pin 6 
decreases the conduction time of A3A2Q2 which low- 
ers the output voltage from the low voltage rectifier 
and filter network. 

'4-213. The regulated -^15 volts is. applied to pin 3 of 
the low voltage converter assembly. The regulated 
—15 volts is applied to pin 10. The —16 volts turns on 
reference diode A3A2VR1. The +15 volts is compared 



4-208. If the regulated +16-volt supply goes above 
approximately 20 volts, bidirectional diode A3A1CR5 
turns on, A3AICR5, A3A1C2 ond A3A1R9 form a re- 
laxation oscillator whose output is coupled across 
A3A1T1, rectified by A3A1CR4 and filtered by A3A1- 
C3. This rectified voltage turns A3AISCR1 on, open- 
ing line fuse Fl. 

4-209. A3A2Q2 with associated circutry form the 
low voltage converter. This circuit changes the incom- 
ing dc voltage to useable dc voltages of different mag- 
nitudes. A3A2R2 and A3A2VR2 form a voltage source 
charging A3A2C7 through A3A2R6. A3 A2C7 charges 
to the peak-point emitter voltage of the unijunction 
transistor A3A2Q 1 . At this ' 'oltage, A3 A2Q 1 conducts 
supplying current through A3A2R1 2 to the base of A3- 



to the voltage reference through A3A2R3 ond A3A2- 
R4. The different current, which results in asmall volt- 
age variation, is applied to operational amplifier A3- 
A2U 1 which is connected in the inverting mode. If the 
voltage at pin 2 increases, the output at pin 6 de- 
creac»8. When the output of pin 6 decreases, A3A2Q4 
turns on harder, drawing current through pins 6 and 5 
of the transfonner. This increasein dccurrent firom pin 
5 of A3A2T1 lowers the output voltage. 

4-214. If +16 volts decreases, the voltage applied to 
pin 2 decreases causing an increase at the output of 
A3A2U1, When the voltage increaMS,'A3A2Q3 turns , ' 
on providing more current into pin 5 and 6 of A3A2T1. 
The increase i n dc current into pin 6 increases the con- 
duction time of A3A2Q2 causing the output voltage to' 
increase. ‘ ' > / v 









Theory 



4-215. A3A2CR1 and A3A2CR2 protect A3A2U1 in- ' 
put. A3A2CI0, A3A2R13 ond A3A2CI2 provides fre- ■ 
qucncy compensation. A3A2U1 operates open loop dc 
and closed loop ac. The closed loop feedback is pro- 
vidctl by A3A2C13 and A3A2R14. 1 



4-216. Schematic 25 contains the low voltage recti- 
fier and filter networks, the low voltage mother board 
filter networks and the fuse protection circuits for the 
low voltage power supply. 



4-217, A3A3CRI through A3A3CR8 provides rectifi- 
cation of the input signal from the low voltage convert- 



er (schematic 24). A3A3C1 through A3A3C10 provide 
appropriate filtering. 



4-218. A3AIC4 through A3A1C6 and A3A1C8 
A3A1C ' provide further filtering to the low voltage 
power bjpplics. A3AIR10 through A3A1R18 and A3- 
A1R20 are bleeder resistors that discharge the capac- 
itors on the low voltage rectifier and filter and the low 
voltage mother board. 



4-219. The A4 gate assembly provides fuse protec- 
tion, filtering, and distribution of the low voltage to 
the horizontal module and the vertical module. 






I, r , " ' n i' , - ' ^ / ' ' ' i 
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Table 5-1. Recommended Test Equipment 



1 Instrument 

Type 


Recommended 

Model 


Required 

Characteristics 


Required 

For 


Voltmeter Col- 
ibrator 


HP Model 745A 


Voltage: 5 mV to lOOV 
Accuracy: to 0.1% 


P,A 


Oscillator 


HP Model 204C 


Frequency: 100 kHz 
Voltage Output: 16 mV 


A 


' Time-mark 
Generator 


HP Model 226A 


Time Marks: 0.1 usee to 2 sec 
in 1, 2, 5 sequence 


P.A 


Square-wave 
1 Generator 


HP Model 21 IB 

' 


Frequency: 100 ktlz 
Risetime: <5 ns 


P 


Multifunction 
Digital Volt- 
meter 


HP Model 3465A 


Voltage Range:, lOOOV 
Accuracy: ±0.1% 

I Resistance Range: 10 megohms 
Accuracy: ±0.1% 


P. A,T 


Constant-nm- 
plitude Signal 
Generator 


Customer's 

Cheice 


Frequency: 50 kHz to 76 MHz 
Voltage Output: 50 mV to 6V p-p 


P 


LC Meter \ 


Customer's 

Choice 


Range: 30 pF 


A 


50-ohm I'eed- 
through Termi- 
nation 


HP Model lOlOOC 


Resistance: 50 ohms 


P.A 


50-ohm BNC 
Cable (1) 


RG 213 

1 


50-ohms 


P,A 


BNC Cable (2) 


HP Model 10501A 
Cable Assembly 


44 in. 


P.A 


BNC Cable i2) 


HP Model 10502A 
Cable Assembly 


9 in. 


P.A 


Banana Jack 
to BNC Adapter 


HP Model lOllOA 


Banana Jack to BNC 


P.A 


BNC 10 Binding 
Post Adapter 


HP Model 101 llA 


BNC to Binding Post 


P.A 


Test Leads 


HP Model 11002A 


Test I><ads 


P.A.T 


RF Voltmeter 


HP Model 3406A 


Range: 35 mV 
Accuracy: ±3'fi» 


P 


10:1 Divider 
Probe 


HP Model 100061) 


Divide Ratio: 10:1 


A 


1000:1 Divider 
IVobe 


HP Model K05- 
3-MOA 


Divide Ratio: 1000:1 


A 


. Monitor Oscillo- 
scope 


HP Model 1740A 

\ 


Bandwidth; 60 MHz 


A.-r 


,,50-ohm Sampling 
Tee , 


HP Model 11063A 


!. 


P 


Service Kit 


HP Pari No. 
01701-68701 


Extender Boards and 
Board Puller 


±.A.T 

7000A-13A 



Note 1. P = Performance Check, A = Adjustment Procedure, T = TrouhleshootinK. 
5-0 
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SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 



5-1. INTRODUCTION. 



5-10. FRONT PANEL SETTINGS. 



6-2. This section contains stcp-by-step procedures 
for checking the instrument specifications as given 
in table M of this manual. The performance check 
procedure gives troubleshooting suggestions in case 
the instrument fails to meet any specification tested. 
A table (performance chock record) is provided at 
the end of the performance check for recording 
the measurements obtoined in the first running of 
the procedure. This record may be used to compare 
measurements taken at later dates with the original. 
The procedures for making all internal adjustments 
are covered in paragraphs 6-128 through 6-238. A 
photograph showing the locations of all internal ad- 
justments controls is presented in figure 6-22. 

5- 3. TEST EQUIPMENT. 

6- 4. Test equipment required for procedures in this 
section is listed in table 6-1. Testequipment equivalent 
to that recommended may be- substituted, provided 
it meets the required characteristics listed in the 
table. For best results, use recently calibrated test 
equipment. 

5-5. PERFORMANCE CHECK. 



5-6. The following subparagraphs describe proced- 
ure to determine whether or not the instrument is 
operating within the specifications of table 1-1. This 
check can be used ns part of an incoming inspection, 
us a periodic operational test, or to check calibration 
after repairs or adjustments have been made. Any 
one of the following checks can be made separately 
if desired. 



6-7. The first time the performance check is made, 
enter the results on the performance check record 
at the end of the procedure. Remove the record 
from the manual and file it for future reference. Be 
sure to include the instrument serial number on the 
record for identification. 



6-11. Begin each performance test and odjustment 
procedures with the control settings listed below. 
If a control is to be set to another position, it will 
be fisted in the procedures. After the completion of 
each performance check or adjustment procedure, the 
controls should be set back to the original front panel 
settings. 



PERSISTENCE 

INTENSITY 

WRITING SPEED 

CHANNEL A VOLTS/DIV 

channel A coupling 

channel A vernier 

channel A POSITION 

DISPLAY 

trig 

CHANNEL B VOLTS/DIV 

channel B coupling 

channel B vernier — 

channel B POSITION 

B POLARITY;. 

HORIZONTAL POSITION. 

main VERNIER , . 

delayed VERNIER 

sv.'cep display 

main TIME/DIV 

delayed TIME/DIV 

main AUTO/NORM....... 

delayed AUTO/TRIG 

main INT/EXT 

delayed INT/EXT 

main AC/DC 

delayed AC/ DC 

main slope 

delayed slope 

main TRIGGER LEVEL ... 
delayed TRIGGER LEVEL. 

TRIGGER HOLDOFF 

SWP MAG 



fully ccw 

. . . . fully ccw 

STD 

01 

AC 

CAL 

. . I as required 

A 

NORM TRIG 

01 

AC 

;,/CAL 

. . us rc>,;tuircd 

NORM 

. . hsi required 

CAL 

CAL 

MAIN SWEEP 

6 uSEC 

OFF 

AUTO 

AUTO 

INT 

INT 

DC 

DC 



■ ns required 
as required 
... NORM 
XI 



5-12. PERFORMANCE TESTS. 

5-13. DEFLECTION FACTOR. 



5-8. FRONT PANEL ADJUSTMENTS. 

5-9. Set the instrument up and peJiurm initial ad- 
justments outlined in Section III beibre proceeding 
' with the performance checks or adjustment proce- 
dures. 



5-14. Specification. Ranges: from lOmV/div to 6 
V/DIV (9 ranges) in 1, '2, 6 sequence. Accuracy: 
±3% with vernier in CAL position. Vernier: contin- 
uously variable between all ranges, extends maximum 
deflection factor to at least 12.5 volts/div, VERNIER 
UNCAL light indicates when vernier is not in CAL 
position. 
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5‘15. Description. The deflection factoi is checked 
by applying a 400-Hz, voltage-calibrated signal to the 
input. The display signal is compared against the volt- 
age standard. 

5-16. Equipment. 

0 . Voltmeter Calibrator. 

b. Banana Jack to BNC Adapter. 

c. BNC Cable, 44 in.* 

, . I , , 

5-17. Procedure. 



a. Connect instruments as shown in figure 5-1. 




Table 5-2. Deflection Factor Accuracy 



Voltmeter Calibra- 
tor Settings 
(Volts p-p) 


VOLTS/DIV 

Settings 


Vertical Dis- 
play (Div) 


O.l 


.02 


6 ±0.15 


0.3 


.05 


6 ±0.18 


0.5 


.1 


5 ±0.15 


1 


.2 


5 ±0.16 


3 


.5 


6 ±0.18 


5 


1 


5 ±0.15 


to 


2 


5 ±0.15 


30 


6 


6 ±0.18 



n. To return to ,.iitial settings, set Model 1703A 
controls as follows: 



CHANNEL A and B VOLTS/DIV 01 

mainTIME/DIV 5 uSEC 

o. Refer to schematic 3 if any deflection factor 
is not within specifications. 

5-18. CALIBRATOR 

5-19, Specification. Type: l-kHz ilO% square wave. 
Voltage: IV p-p ±1%. 



Figure 5-1. Deflection Factor Test Setup 

b. Set Model 1703 A moinTIME/DIVto.SmSEC. 

c. Set voltmeter calibrator controls for 60-mV 
p-p output signal. 

’ d. Observe CRT, Display should be 5 vertical 
div ±3% 

e. Observe vertical deflection factors specified in 
table 5-2. 

f. Set voltmeter calibrator output for 30V. 

g. Set CHANNEL A VOLTS/DIV to 5. 

h. Rotate channel A vernier control fully ccw. 
VERNIER UNCAL light turns on. Display reduction 
should be equal to or less than 2.4 div. 

i. Rotate channel A vernier control fully cw into 
CAL detent. 

j. Connect voltmeter enlibrotor output to chan- 
nel B INPUT. 

1 

k. Set DISPI.AY to B. 

l. Repeat steps b through i for channel B. 

m. Remove test equipment. 



5-20. Description. The frequency is checked by the 
Model 1703A. The calibrator amplitude is checked 
by comparing the calibrator amplitude against a 
known 0.1%, IV p-p signal. 

5-21. Equipment. 

a. Voltmeter Calibrator. 

b. Banana Jack to BNC Adapter. 

c. BNC Cable, 44 in. 

d. Test Lead. 

.5-22. Procedure. 

a. Connect instruments as shown in figure 5-2. 

b. Set Model I703A controls os follows: 



CHANNEL A VOLTS/DIV \ .1 

channel A coupling DC 

main TIME/DIV 2 mSEC 



c. Set voltmeter calibrator controls for IV p-p 
output signal. 

d. Adjust channel A vernier so display is exactly 
^ 6 div of vertic^al amplitude. 

e. Disconnect voltmeter calibrator. 
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f. Connect CAL 1 VOLT output to channel A 
INPUT with test lead. Display should be 6 div 
of vertical amplitude iO.06 div and 1 kHz ±10'K>. 

g. Kemove test lead. 

h. To return to initial settings, set Model 1703A 
controls us follows: 



CHANNEL A VOLTS/DIV .01 

channel A vernier CAL 

mainTIME/DIV 5 uSEC 



i. Refer to paragraph 5*206 and schematic 19 
if test limits are incorrect. 

5-23. RISETIME. 

5-24. Specification. Kisetime is less than 10 ns; 
direct or with 10:1 divider probe. Risetime is mea- 
sured from lO"!?* to 90*JO with 6-div input step from 
a terminated 50-ohm source. 

,5-2.5. Description. A 100-kHz signal, with n risetime 
of less than 5 ns, is applied to the vertical input 
of the input. The risetime displayed on the CRT 
is then checked to see that it is less than 10 ns. 
This measurement is made dii jct or with 10:1 
divider probe. | 

5-26. Equipment. 

a. Square-wave ( enerator. 

b. 50-ohm Feedthrough Termination. 

c. BNC Cable, 44 in. 




.5-27. Procedure. 

a. Connect instruments as shown in Ogure 5-3. 

b. Set main TIME/DIV to .1 uSEC. 

tv Set square-wave generator controls for 60- 
mV, 100-kHz output signal. 
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SQUARE-WAVE 

GENERATOR 






BNC cable 



MOOEL 1 703 A 




'50-OHM 

FEEDTHROUGH 

TERMINATION 






Figure 5-3. Risetime Test Setup 



d. Adjust HORIZONTAL POSITION control so 
risetime portion of signal is in center of CRT. 

e. Set SWP MAG to XlO, 

f. Measure pulse risetime between 10% and 
90'v points (dotted lines on CRT). Risetime should 
be less than 10 ns. 

g. Connect square-wave generator output to 
channel B INPUT. 

h. Set DISPIJ^Y to B. 

i. Repeat steps b through f for channel B 
risetime. 

j. Remove test equipment. 

k. To return to initial settings, set Model 1703A 
controls as follows: 

\ 

DISPLAY .1 A 

mainTIME/DIV 5 uSEC 

SWP MAG XI 

l. Refer to paragraph 5-221 and schematic 3, 
I, 5 and 6 if risetime specification is not met. 

5-28. BANDWIDTH. 

I 

5-29. Specification. (Direct or with 10:1 divider 
probe, 3 dB down from 60-kHz, 6-div reference signal 
from a terminated 50-ohm source.) DC coupled: 
dc to 35 MHz, AC coupled; 10 Hz to 35 MHz. 



5-60. Description, To check bandwidth, a constant- 
umpltiudc signal generator is used to apply n 6-div, 
50-kHz reference signal to the Model 1703A input. 
The constant-amplitude signal generator frec|uency is 
increased to !15 MHz. The signal amplitude displayed \ 
on the CRT must always be equal to or greater ' 
than 4.3 div to meet bandwidth specifications. This 
muisuremcnt is made direct but may be made with 
10:1 divider probe. 






I 
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5-3L Equipment. ' 

a. Constant'amplUudc Signal Generator 

I 

b. RG 213 Cable. 

c. 50-ohm Feedthrough Termination. 

5-32. Procedure. 

a. Connect instruments as shown in figure 5-4. 

b. Set constant-amplitude signal generator con- 
trols for 60-mV, 50-kHz output signal. 

c. Adjust main TRIGGER LEVEL for stable dis- i 

play, ' 

d. Adjust constant-amplitude signal generator 
voltage vernier for 6-div vertical display. 

c. Set constant-amplitude signal generator 
controls for frequency output of 35 MHz. Vertical 
display on CRT should be equal to or greater 
than 4.3 div. 

f ’ 

f. Connect constant-amplitude signal generator 
to channel B. 

g. Set DISPLAY to B. 

h. Repeat steps b through e for channel B. 

1 

i. Remove test eciuipment. 

j. To return to initial settings, set DISPIJW to A. 

k. Refer to schematics 3 through 7 if either 
channel does not meet bandwidth specification. 

5-33. INPUT RESISTANCE. 

5-34. Specification. The input is 1 megohm ±2% 
shunted by approximately 27 pF. 
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.5-3.5. Description. The input resistance is measured 
with an ohmeter to verify resistance. 

I 

5-36. Equipment. ' 

a. Multifunction Digital Voltmeter. 

I 

b. BNC Cable, 44 in. 

c. Banana Jack to BNC Adapter. 

.5-37. Procedure. 

a. Connect instruments as shown in figure 5-5. 

b. Set Model 1703A controls os follows: \ > 



channel A coupling^ I DC 

channel B coupling'.. ' DC 



c. Set multifunction digital voltmeter controls 
to measure 10 megohms. 

d. Connect BNC cable to channel A INPUT. 
Multifunction digital voltmeter should indicate 1 
megohm t2*K). 

e. Check all CHANNEL A VOLTS/DIV ranges 
per table 541. i 

f. Move BNC cable from channel A to channel 
B. Multifunction digital voltmeter should indicate 
I megohm ±2*Ki. 



g. Check all CHANNEL B VOLTS/DIV ranges 

per table 5-3. ’ 

h. Remove test equipment. 

I 

i. To return to initial settings, set Model I70:1A 
controls os follows: 






CONSTANT- AMPUTUDE 
SIGNAL GENERATOR 



MODEL 1703A 







Figure 5-4, Bandwidth Test Setup 



I 




Figure 5-5, Input Resistance Tost Setup 
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CHANNEL A VOLTS/DIV 01 

■ CHANNEL B VOI.TS/DIV 01 

' , ! channel A coupling AC 

) channel B coupling AC 



j. Refer to schematic 3 and 4 if input resistance 
specification is not met. 



Table 5-3. Input Resistance 



VOLTS/DIV 

Setting 


Resistance 

Min Actual 

' 


Max 


.02 


0.98 megohm 


1.02 megohm 


.05 


0.98 megohm 


1,02 megohm 


.1 


0.98 megohm 


1.02 megohm 


.2 


0.98 megohm 


1.02 megohm 


,5 


0.98 megohm 


1.02 megohm 


1 


0.98 megohm 


^.02 megohm 


2 


0.98 megohm 


1.02 megohm 


6 

. 


0.98 megohm 


1.02 megohm 



I 



5- 38. COMMON MODE REJECTION RATIO (CMRR). 

.5-39. Specification. Frequency: dc to 1 MHz. CMRR: 
at least 40 dB on 10 mV/DIV range, at least 20 dB 
on all other ranges with verniers set for optimum 
rejection. Common mode signal amplitude equal to 
30div. 

* 

6- ‘l(K Description. This measurement is made by > 
applying identical signals to channel A and channel 
B and operating in the A — B (B POLARITY INVT) 
mode. The signal display .on the CRT will be the 
common mode signal. 

5-41. Equipment. 

a. Constant-amplitude Signal Generator. , 
bj BiWe Cable/O in: 

c. BNCTee. . ' I ' 

d. RG 213 Cable. 

e. 60-ohm Feedthrough Termination. 

5-12. Procedure. 

I 

a. Connect instruments ns shown in figure 5-6. 




Figure 5-6. Common Mode Rejection Ratio Test Setup , 



c. Set constant-amplitude signal generator con- 

trols for 50-kHz, 0.3V p-p signal as viewed on Model 
l7tl3ACRT. ‘ 

I : . 

d. Set DISPLAY switch to A + B. 

e. Set CHANNEL A VOLTS/DIV to .01. 

f. Set B POLARITY to INVT. Display should be 
less than 0.3 div. 

g. Increase constant-amplitude signal generator 
frequency to 1 MHz. Display should be less than 
0.3 div. For all other vertical sensitivity ranges 
(VOLTS/DIV), 30 div of signal at I MHz applied 

/ to channel A and channel B INPUT will result in 
■a, deflection factor equal to or less than 3 div. De- 
flection fnetor is with channel A and channel B 

verniers adjusted for optimum CMRR. ■ 

1 

h. Remove test equipment. 

; i. To return to initial settings, set Model 1703A 

controls as follows: 

‘ \- , 

I 

> DISPLAY...: A 

' BPOIJVRITY ; NORM 

channel A vernier , CAL 

channel B vernier CAL' 

i r . , 

j. Refer to schematics 3 through, 6 if CMRR 
spcciflcation is not met. ' 

5-43. CASCADED AMPLIFIER GAIN. 

! 1 . 

Specification. Amplifier gain shall be 10 i3'ft‘i. 



b. Set Model 1703A controls as follows: 



> ■ ) 

CHANNEL A VOLTS/DIV 05 

main TIME/DIV 5 uSEC 






545. Description. Gain is cheeked by connecting 
CHANNEL A OUTPUT to channel B INPUT, in- 
serting a known amplitude, 400-Hz signal into channel 
I A INPUT and observing CRT deflection. 

! J ' 
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5-46. Equipment. 

a. Voltmeter Calibrator. 

b. BNC Cable, 44 in. 

c. BNC Cable, 9 in. 

5-47. Procedure. 

a. Set instruments up as shown in figure 5-7. 

I b. Set Model 1703A controls as follows; 

DISPIjW B 

main TIME/DIV To observe con- 

venient number of cycles 

c. Set voltmeter calibrator controls for 6-mV 
signal. 



5-51. Equipment. 

a. Constant-amplitude Signal Generator. 

1). RG *213 Cable. 

c. 50-ohm Feedthrough Termination. 

d. BNC Cable, 9 in. 

5-52. Procedure. 

a. Connect instruments as s\iown in figure 5-8. 

b. Set Model 1703 A controls as follows; 

DISPLAY B 

CHANNEL B VOLTS/DIV 1 

main TIME/DIV To observe convenient 

number of cycles 



' d. Observe CRT. Vertical deflection shall be 5 
divi0.l5div. 



c. Sot constant-amplitude signal generator con- 
trols for 50-kIIz output signal. 



' , e. Remove test equipment. 

f ' 

y-f. 

f. To return to initial settings, set Model 1703A 
controls os follows; 

main TIME/ 1)1 V.'. 5uSEC 

DISPLAY A 



d. Adjust constant-amplitude signal generator 
output amplitud e for 6 div of truce deflection. 

/ I 

e. Change i(\nstant-amplitude signal generator 

frequency to 3 MHz. Observe CRT; deflection shall 
be ‘1.3 div or greater. , 



g. Refer to paiograph 5-226 and schematic 8 
if specification is not >met. ' 

S>48. CASCADED AMPLIFIER BANDWIDTH. 

I 

5-49. Specification. Cascaded bandwidth shall be 
3MHz. ’ 

5-50. Description, Bandwidth is checked by inserting 
first a 50-kHz signal,, and then n 3-MHz signal into 
channel A INPUT and ciimparing output deflections 
on the CRT. , 



f. ^ Remove test equipment. 

g. To return to initial settings, set Model 1703 A 
controls as follows; 

DISPLAY..., A 

CHANNEL B VOLTS/DIV 01 

main TIME/DIV 5 uSEC 

I I I , 

' h. Refer to schematic 8 if specification is not 
met , ' ' 



VOLTMETER 

CALIBRATOR 



MODEL I703A 



GHANA 


CHANB 


CHAN A 


INPUT 

JL- 


INPUT 


OUTPUT 
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' 44 IN. esc 
CABLE 



9 IN. BNC 
CABLE 



l70J«-A-» 



Figure 5-7. Cascaded Amplifier Gain Test Setup 
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Figure5-8. Cascaded Amplifier Bandwidth TestSetup 
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5<S3. MAIN SWEEP TIME. 

5-5-1. Specification, Knn{(e: Krom O.I usciVdiv to 
2 scc/div (23 ranges) in ^ sequence. Accuracy 
is i3% with VKRNIER in CAL position. VERNIER- 
continuously variable between all ranges; extends 
slowest sweep to at least5sec/div. VERNIER UNCAL 
light indicates when VERNIER is not in CAL posi- 
tion. Magnifier; Expands all sweeps by a factor of 
10 and extends the fastest sweep speed to 10 ns/div. 
Accuracy is *5%, includes ±3% accuracy of time base. 

5-55. Description. The instrument time base is com- 
pared against a time-mark generator to verify speci- 
fications. 

5-56. Equipment. 

a. Time-mark Generator. 

R BNC Cable, <14 in. 

5-57. Procedure, ' 

,1 I ■ 

j |i. Connect instruments as shown in figure 5-9. 

' b! Set Model 1703A controls luj follows: 

. I • . ' : • • 



CHANNEL A VOLTS/DIV as required 

mainTIME/DIV.... 1 uSEC 



‘ c. Set time-mark generator controls for 0.1-usec 
tinic-mark output. i ' 

d. Adjust HORI/iOf^TAL POSITION control so 
first marker’ is ulignedjWith first left-hand vertical 
graticule. Eleven markers should be present on CRT. 

e. Cheekiest of main TIME/DIV settings using 
table 5-4. 

f. Set main TIME/DIV switch to I uSEC. 

g. Set time-mark generator for5-usec time-mark 
output. 




Figure 6-9. Main Sweep Time Test Setup 
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Table iVl. Main Swxvp Performance Check 



Time-murk 

Generator 


Main TIME/ 
DIV 


'I’ime Marks 
to Check 


0.1 usee 


.1 uSEC 


11 in 10div±0.3div 


0.2 usee 


.2 uSEC 




0.5 usee 


.5 uSEC 




1 usee 


1 uSEC 




2 usee 


2 uSEC 




5 usee 


5 uSEC 




10 usee 


10 uSEC 




20 usee 


20 uSEC 




50 usee 


50 uSEC 




0.1 ms 


.1 mSEC 




0.2 ms 


.2 mSEC 




0.5 ms 


.5 mSEC 




I ms 


1 mSEC 




' 2 ms 


2 mSEC 




5 ms 


5 mSEC 




10 ms 


10 mSEC 




20 ms 


20 mSEC 




50 ms 


50 mSEC 




0.1 sec 


.1 SEC 




0.2 sec 


.2 SEC 




0.5 sec 


.5 SEC 




1 sec 


1 SEC 




2. sec 


2 SEC 





h. Adjust HORIZONTAL POSITION control so 
three time marks appear on CRT. 



i. Rotate main VERNIER fully ccw, VERNIER 
UNCAL light should be on. Time period between 
time marks should be less than 2 div. 

Return main VERNIER to CAL position. 

k. Set time-mark generator for I-usec time-mark 
output. Eleven time marks should appear on CRT. 

l. SetSWPMAGtoXlO. 

m. Adj^t HORIZONTAL POSITION control 
until two time marks appear. Time marks should 
be 10 div apart ±0.5 div. 

n. Remove test e<iuipment. 

0 . To return to initial settings, set Model 1703A 
controls as follows: 



CHANNEL A VOLTS/DIV 01 

main TIME/DIV 5 uSEC 

SWPMAG XI 



p. Refer to following paragraphs and schematics 
if any of these test fail: 

(1). Sweep ranges; paragraph 5-181; schematics 
11 and 12. 
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(2) . Vernier cheek: ptiragniph 5 I8I; whemiitic-s 
11 and 12. 

(3) . SWP MAG (XlO) check: paruKraph 5-191; 
schematic 16. 

5-58. DELAYED SWEEP TIME. 

5-59. Specification. Ranges; From 0.1 usec/div to 
0.2 scc/div (20 ranges) in a 1, 2, 5 sequence. 
Accuracy: *3% with VERNIERin CAL position. VER- 
NIER: continuously variable between all ranges; ex- 
tends slowest sweep speed to at least 0.6 scc/div. 
VERNIER UNCAL light indicates when VERNIER 
is not in CAL position. 

5-60. Description. The delayed time base is com- 
ared against n time-mark generator to verify specifi- 
cations. 

.5-6/. Equipment. 

a. Time-mark Generator. 

b. BNC Cable, 44 in. 

5-62. Procedure. 

a. Connect instruments as shown in figure 5-10. 

b. Set Model 1703A controls as follows: 

CHANNEL A VOLTS/DIV as required 

for comfortable display 

delayed TIME/DIV 1 uSEC 

sweep display DEIJ^YEI) SWEEP 

moin TIME/mV .2 uSEC 

c. Set time-mark generator controls for 0.1-usec 
time-mark output. 

d. Adjust HORIZONTAL POSITION controls so 
first marker is aligned with first left-hand vertical 
graticule. Eleven markers should be present on 
scr^'en. 



c. Check rest of delayed TIMK/DIV setlings 
u.sing table 5-5. Main TIME/DIV control should 
lie one sweep s|>eed slower than delayed TIMK/DIV. 

f. Set delayed TIME/DIV switch to 1 mSEC. 

g. Set time-mark generator for 5-ms time-mark 
output. 

h. Adjust DEIAV TIME until three time marks 
appear on CRT. 

i. Rotatedelayed VFIRNIERfully ccw. VERNIER 
UNCAL light should be on. Time period should be 
equal to or less than 2 div. 

Note 

Sweep length decreases as delayed 
VERNIER is turned ccw. 

j. Return delayed VERNH’R to CAL position. 

k. Remove alt test equipment. 

l. To return to initial settings, set Model 1703A 
controls as follows: 



CHANNEL A VOLTS/DIV 01 

delayed TIME/DIV OFF 

sweep display MAIN SWEEP 

main TIME/DIV 5 uSEC 



m. Refer to paragraph 5-186 and schematics 
M and 15 if any tests fail. 



Table 6-5. Delayed Sweep Performance 



Time-mar i 
Generator 


Delayed TIME/ 
DIV 


Time Marks 
to Check 


0.1 usee 


.1 uSEC 


11 in lOd'v 10.3 div 


0.2 usee 


.2 uSEC 




0.5 usee 


.5 uSEC 




1 usee 


I uSEC 




2 


2 uSEC 




5 usee 


6 uSEC 




10 usee 


10 uSEC 




20 usee 


20 uSEC 




50 usee 


50 uSEC 




0.1 ms 


.1 mSEC 




0.2 ms 


.2 mSEC 




0.5 ms 


.6 mSEC 




1 ms 


1 mSEC 




2 ms 


2 mSEC 




5 ms 


5 mSEC 




10 ms 


10 mSEC 




20 ms 


20 mSEC 




50 ms 


50 mSEC 




O.I sec 


.1 SEC 




0.2 sec 


.2 SEC 





TIME-MARK 

GENERATOR MODEL I703A 




ITOSA-A-* 

Figure 6-10. Delayed Sweep Time Test Setup 
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5^3. DELAYED TIME ACCURACY. 

5 Specification. Accurney: tl%. 

5-65. Description. The delay time accuracy is check- 
ed against n calibrated .standard to verify accuracy. 



5-fifi. Equipment. 

a. Time-mark Generator. 



b. , BNC Cable, M in. 

' \ 

H-67, Procedure. 

a. Set instruments up us shown in figure 5-11. 

b. Set Model 1703A ctintrols as follows: 

CHANNKI, A VOi;rS/l)IV . as re<iuired for 

comfortuhle display 

main TIME/DIV I mSKC 

delayed TIME/DIV 10 uSKC 

c. Set time-murk generator for 1-ms lime-mark 
output. 

d. Adjust DEI J\Y TIME dial to intensity second 
time mark from left. 

e. Set sweep display to DEIAYED SWEEP. 

f. Adjust DEIAY TIME dial to center visible 
time mark on center vertical graticule line. Note 
DEIJVY TIME dial setting. 

DELAY TIME dial 

g. Set sweep display to MAIN SWEEP. 

' h. Adjust DE1.AY TIME dial to intensity 10th 
time mark from left. 

i.' Set sweep display to DEIJVYEI) SWEEP. 



.1, Ailju.Ht l)EI./\Y TIME dial to ivnter vi.sihle 
lime mark t>n center vertical graticule line. Note 
DHI.i\Y TIME dial setting. 

DEI, AY TIME dial 

k. Subtract setting in step f from step j. Differ- 
ence shouhl l>e 8.00 lO.B. 

l. Discoimect test equipment. 

m. To return to initial settings, set Model 1703A 
controls ns follows: 

CHANNEL A VOLTS/DIV 01 

sweep di.splay MAIN SWEEP 

main TIME/DIV 5uSEC 

n. Refer to schematic 15 if specification is not 



5-68. DELAY TIME LINEARITY. 

5-69. Specification. Linearity; i0.2'K). 

5-70. Description. The linearity of the DELAY TIME 
dial is checked against a calibrated standard to verify 
linearity. 

5-71. Equipment, 

I 

a. Time-mark Generator. 

b. BNC Cable, 41 in. 

5-72. Procedure. 

a. Set instruments up os shown in figure 5-12. 

b. Set Model 1703 A controls us follows: 

CHANNEL A VOLTS/DIV ... as required 
' for comfortable display 

sweep display DELAY SWEEP 

main TIME/DIV I mSEC 

delay TIME/DIV I uSEC 



, time-mark 

GENERATOR 



BNC cable 



MODEL r fi& 




TIME-MARK 

GENERATOR 



BNC CABLE 



MODEL I703A 




Figure 5-11. Delay Time Accuracy Test Setup 



Figure 5-12. Delay Time Linearity T'est Setup 
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c. SvI linu»mark Ki‘ni>niti)r Tor I'liis time-mark 

output. 1 

d. Kotnte DKLAY'riMKdinicvv until first marker 
ks centered on center graticule line. Note DKIjVY 
TIMK dial settint;. 

(A) DKLAY TIMK dial 

e. Adjust DKIJVY TIME dial cw until fifth mark- 
er is centered on center vertical ttraticulc line. 
Note DELAY TIME dial setting. 

(B) DEI^Y TIME dial 

f. Adjust DELAY TIME dial cw until ninth 
marker is centere<) on center vertical graticule line. 
Note DELAY TIMK dial setting. 

(C) DEI AY TIMK dial 

g. Perform mathematics given below. Note re- 
sult of 0.00 ±0.02, 

A = step d setting. 

B = step e setting. 

C = step f setting. 

A ± — B = 0.00 ±0.02 

h. Disconnect test cciuipment. 

i. To return to initial settings, set Model 170;1A 
controls ns follows; 



CHANNEL A VOLTS/DI V (H 

sweep display MAIN SWEEP 

delayed TIME/DIV OFF 

main TIME/DIV. n uSEC 



j. Refer to schematics 11 through 15 if specif- 
ication is nut met. 

5-73. DELAY JITTER. 

.5-7/. Specification. Delay jitter should be less than 
0.005%. 

.5-7.5. Description. 'Phe delay jitter is checked by ex- 
panding the sweep 20 000 and visually monitoring the 
jitter. 

.5-76*. Equipment. 

a. Time-mark Generator. 

b. BNC Cable, -l l in. 

.5-77. Procedure. 

a. Connect instruments as shown in figure .5-111. 



MiNiel ITiKtA 



TIME- mark 

GENERATOR MODEL I703A 




BNC CABLE 



Figure .5-l.'l. Delay Jitter Test Setup 

b. Set Model I703A controls as follows: 

CHANNEL A VOLTS/DIV as retjuired 

for comfortable display 

main TIME/DIV 1 mSKC 

delayed TIME/DIV 5 uSEC 



c. Set time-mark generator controls for 1-ms 
time-mark output. 

d. Adjust DEIAY TIME dial .so intensified por- 
tion of sweep is at 1 1th graticule line. 

i 

e. Set sweep display to DEIAYED SWEEP. 

f. Adjust DEI AY TIME dial so display is center- 
ed. Delay jitter should be less than I div which is 
less than .()0.5'K^ 

Note 

Disregard slow drift. 

g. Remove test equipment. 

h. To return to initial settings, set Model 170;1A 
controls ns follows: 



CHANNEL A VOLTS/DIV 01 

main TIME/DIV 5 uSEC 

delayed TIME/DIV . OFF 

sweep display MAIN SWEEP 

DELAY TIME dial 0.00 



i. Refer to schematics 0 through 15 if specif- 
ication is not met. 



5-78. MAIN TRIGGERING. 



5-79. Specification. Dc to 35 MHz on signals 
causing 0.5 div of vertical deflection in all disp’ay 
modes except chop; dc to 400 kHz in chop mou?. 
External: dc to 35 MHz on signals 60 mV p-p or more. 
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SSO. Description. The Main triKKcrinK checked 
with known input signals to ensure proper triKRering. 

S-8I. Equip nent. 

a. Constant-amplitude Signol Generator. 

b. RF Voltmeter. 

c. BNC Tee. 

il. BNC Cable, 9 in. (2) 

e. RG 213 Cable. 

f. 50-ohm Feedthrough Termination. 

g. 50-ohm Sampling Tee. 

5-82. Procedure. 

a. Connect instruments as shown in figure 5-14. 

b. Set Model 1703A controls ns follows; 



SWPMAG XIO 

CHANNEL A VOLTS/D! V 1 

main TIME/DIV 1 uSEC 



c. Set constant-amplitude signal generator con- 
trols for 35-MHz, 0.5-div display. 

d. Adjust main TRIGGER LEVEL for stable dis- 
play. If stable display is obtained, instrument 
is triggering properly. 

e. Set trig to A ONLY TRIG and repeat steps 
b through d. 

f. Set main INT/EXT to EXT. 

g. Set constant-amplitude sigi.a! generator con- 
trols for 35-MHz, 17.5-mV rms (50-mV p-p) signal as 
read on RF voltmeter. 

h. Adjust main TRIGGER LEVEL for stable 
display. If stable display is obtained, instrument is 
triggering properly. 

i. Set main INT/EXT to INT. 




Figure 5-14. Main Triggering Test Setup 



j. Set SWPMAG to XI. 

k. Set DISPIj\Y to CHOP. 

l. Set main TIME/DIV control to 2 uSEC. 

m. Set constant-amplitude signal generator 
controls for 400-kHz, 0.5 div display. 

n. Adjustmain TRIGGER LEVEL forstabledis- 
play. A segmented display should be observed. This 
is normal display. 

o. Remove test equipment. 

p. Connect 10:1 divider probe from channel 
A OUTPUT to ac line voltage source. 

q. Set Model 1703A controls os follows: 



DISPLAY A 

main LF REJ engaged 

main HFREJ engaged 

CHANNEL A VOLTS/DI V 5 

channel A vernier ccw 

main TIME/DIV 2mSEC 



r. Adjust main TRIGGER LEVEL to obtain 
stable display. If stable display is obtained instru- 
ment is triggering properly on line signal. 

s. To return to initial settings set Model 1703A 
controls as follows; 



channel A vernier CAL 

CHANNEL A VOLTS/DIV 01 

trig...j NORM TRIG 

main TIME/DIV. 5 uSEC 

main LF REJ disengaged 

main HF REJ disengaged 



t. Refer to paragraphs 6-167 thru 5-172 and 
schematics 9 and 10 if any triggering specifications 
are not met. 

5-B3. DELAYED TRIGGERING. 

5-8-i. Specification. DC to 35 MHz on signals 
causing 0.5 div of vertical deflection in all display 
modes except chop; dc to 400 kHz in chop mode. 
External: dc to 35 MHz qn signals 50 mV p-p or more. 

5-85. Description. The delayed triggering is checked 
with known input signals to ensure proper triggering. 

5-86. Equipment. 

a. Constant-amplitude Signal Generator. 

b. RF Voltmeter. 

c. BNC Tee. 
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d. BNC Cable, 9 in. 

e. 60^)hm Feedthrough Termination. 

f. RG 213 Coble.. 

^ 1 

g. 50«hm Sampling Tec. 

5-d7. Procedure, 

B. Connect instruments es shown in figure 5- 1C 



n. To return to inittini settings, set Model I'UiA 
controls os follows; i 

delayed INT/EXT 'iNT 

sweep display MAIN SWEEP 

CHANNEL A VOLTS/DIV .01 

main TIME/DIV 6 uSEC 

delayed TIME/DI V : OFF 

SWPMAG.. .XI 

i 




b. Set Model 1703A controls as follows: 



CHANNEL A VOLTS/DIV .1 

delayed TIME/DIV I uSEC 

main TIME/DIV 2 uSEC 

SWP MAG XIO 

delayed AHTO/TRIG TRIG 



c. Set constant-amplitude signal generator con- 
trols for 35-MHz, 0.5-div display output signal. 



o. Refer to schematic 9 and 10 if any triggering 
specifications are not met. ' '> 

> ■ 'i 

5-68. MAIN TRIGGER LEVEL RANGE AND POLAR- ' 

ITY. i » 

I 

S-89. Specification. Variable over either slope of ' 
displayed waveform. In ext mode, the tri},ger level > 
should adjust from — '.,2V to +1.2. 



d. Adjust main TRIGGER LEVEL for stable dis- 
play. 

e. Set sweep display to DELAYED SWEEP. 



5-90, Description. The trigger level range and pol- 
arity are checked against a calibrated input to ensure 
that the instrument triggers on both negative and 
positive slopes of the input signal. > 






f. Adjust delayed TRIGGER LEVEL for stable Equipment. 

display. If stable display is obtained, instrument 

is triggering properly. Voltmeter Calibrator. 



g. Set delayed INT/EXT to EXT. 



b. BNC Cable, 44 in. 



h. Set sweep display to MAIN SWEEP. 



c. BNC Cable, 9 in. (2). 



i. Set constant-amplitude signal generator con- 
trols for 35-MHz, l7.5-mV rms (50-mV p-p) signal as 
read on RF millivoltmeter. 



d. BNC Tee. 

e. Banana Jack to BNC Adapter. 





j. Adjust main TRIGGER LEVEL for stable dis- 
play. 

k. Set sweep display to DELAYED SWEEP. 

l. Adjust delayed TRIGGER LEVEL for stable 
display. If stable display is obtained, instrument is 
triggering properly. 

m. Remove test equipment. 




Figure 5-15. Delayed Triggering Test Setup 



5-92. Procedure. 

a. Connect instruments as shown in figure 5-16. 

b. Set Model 1703A controls as follows: 



CHANNEL A VOLTS/DIV 5 

main TIME 'DIV 5 mSEC 

main HF REJ. engaged 



c. Set voltmeter calibrator controls for 5V out- 
put signal. 

d. Rotate 1 .uin TRIGGER LEVEL to both ex- 
tremes. Triggering point should adjust smoothly 
across positive slope of waveform displayed on CRT. 

e. Set main slope to (— ). 

f. Rotate main TRIGGER LEVEL to both ex- 
tremes. Triggering point should adjust smoothly 
across negative slope of waveform displayed on CRT. 

g. Set main INT/EXT to EXT. 



$ 




:■<( ■ ■■ ■ : ! I 

' , I i ' • ' ' 

ModeU703A . ' 




Figure 6-16. Main Trigger Level Range and 
Polarity Test Setup 



h. Repeat steps a through f in EXT position. 
Triggering in EXT for both positive and negative 
slopw should operate smoothly from —1.2V to +I.2Y. 

i. Remove main INT/EXT to EXT, 

j. To return to initial settings, set Model 103A 
controls as follows: 



CHANNEL A VOLTS/DIV 01 

main TIME/DIV 5 uSEC 

main INT/EXT INT 

main slope....... + 

main HF REJ disengaged 



k. Refer to paragraph 5-167 and schematic 9 
if any specifications are not met. 

5-93. DELAYED TRIGGER LEVEL RANGE AND PO- 
LARITY. 

5-94. Specification. Variable over either slope of 
display waveform. In ext mode, triggering should 
adjust from —1.2V to ♦1.2V. 

5-95. Description. The trigger level range and po- 
larity are checked against a calibrated input to ensure 
that the instrument triggers on both the negative and 
positive slopes of the input siganl. 

5-96. Equipment. 

a. Voltmeter Calibrator. 

b. BNC Cable, 44 in. 

c. BNVTee. 

d. Banana Jack to BNC Adapter. 



II I , ^ ■ V 

I' ' ’ I 

■ , I 
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Figure 6-17. Delayed Trigger Level Range and 
Polarity Test Setup 



e. BNC Cable 9 in. (2). 

5-97. Procedure. 

a. Connect instruments as shown in figure 6-17. 

b. Set Model 1703 A controls as follows: 



CHANNEL A VOLTS/DIV 6 

main TIME/DIV 5 mSEC 

main HF RP]J engaged 

delayed TIME/DIV 1 mSEC 



c. Set voltmeter calibrator controls for 5V output 
signal. 

d. Rotate delayed TRIGGER LEVEL to both 
extremes. Triggering point should adjust smoothly 
across positive slope of waveform displayed on CRT. 

e. Set delayed slope to ( — ). 

I 

f. Rotate delayed TRIGGER LEVEL to both ex- 
tremes. Triggering point should adjust smoothly 
across negative slope of wavetbrm displayed on CRT. 

g. Set delayed INT/EXT to EXT. 

h. Repeat steps a through f in EXT position. 
Triggering in EXT for both positive and negative 
slope should operate smoothly from —1.2V to +1.2V. 

i. Remove test equipment. 
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j. Tp ireturn to initial sotlinK^, sot Modct 170I}A 
controb^QS followsr 



CHANNEL A VOLTS/[)I V 01 

delayed INT/EXT............ !NT 

' delayed slope ■ ► 

delayed TIME/DIV OFF 

mainTIME/DIV 6uSEC 

/sweep display. ,. . . . MAIN SWEEP 

■ I 

k. Refer to schematic 9 if any specifications 
are not met. 



5-9B. EXT HORIZONTAL BANDWIDTH. 

I 

5-99. Specification, dc to 1 MHz. 

5-100, Descr ption. Bandwidth is checked by apply- 
ing 50-Hz and l-MHz signals to the EXT HORIZ IN- 
PUT and mt asuring the difference in trace deflection. 



sweep dis|)lay MAIN SWEEP 

SWPMAG XI 

SINGLE disengaged 

I 

h. Refer to schematic 18 if speciricution is not 



CONSTANT -amplitude 
SICNAL GENERATOR . 



MODEL I703A 




RG 215 CAB.-.E 



SO-OHM I 

feedthroughI 

TERMINATION I 



.5-/0/. Equipment, 

a. Constant-amplitude Signal Generator. 

b. RG 213 Cable. 

c. 50-ohm Feedthrough Termination. 

5-102. Procedure. 

a. Set instruments up as shown in figure 



b. Set Model 1703A controls as follows: 

sweep display EXT HORIZ INPUT 

SWPMAG XIO 

SINGLE engaged 

c. Set constant-amplitude signal generator con- 
trols for IV, 50-kHz output signal. 

d. Adjust constant-amplitude signal generator 
output to obtain exactly 10 div of horizontal de- 
flection. 

e. Adjust constant-amplitude signal generator 
frequency to obtain 1-MHz output signal. Horizontal 
deflection shall be equal to or greater than 7.2 div. 

f. Disconnect test equipment. 

g. To return to intiul settings, set Model 1703A 
controls as follows: 



Figure 5-18. Ext Horizontrd Bandwidth Test Setup 



5-103. EXT HORIZONTAL DEFLECTION FACTOR. 

5-I0I. .Specification, SWP MAG (Xl), I V/div; SWP 
MAG fXlO), 0.1 V/div. Accuracy: ±5%, 

5-105. Description, A voltmeter calibrator signal 
(IV or lOV at 100 Hz) is applied to the EXT HORIZ 
INPUT and horizontal deflection is measured to 
vertical deflection factor. 



5-100, Equipment, 

a. Voltmeter Calibrator 

b. BNC Cable, -M in. 



,5-107. Procedure. 



a. Set instruments up us shown in figure .5-19. 



b. Set Model 1703A controls as follows; i 

sweep display EXT HORIZ INPUT 

SINGLE .... j engaged 

. I I ' ' • 

c. Set voltmeter calibrator controls for lOV 

output signal.' ^ ' 

d. In SWP MAG Xl position, horizontal de- 
flection should be 10 div ±0.5 div. 



I 
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FiBure6-I9. Ext Horizontal Deflection Factor 
Test Setup 



e. Set voltmeter calibrator output for IV. 

I 

f. Set SWF MAG to XIO. Horizontal deflection 
should be 10 div ±0.5 div. 

K. Rotate rear panel ext horiz VERNIER out of 
CAL position fully cw. Horizontal deflection should 
decrease to less than I div. 

h. Return ext horiz VERNIEEt to CAL position. 

i. Disconnect test equipment. 

j. To return to initial settings, set Model I703A 
controls as follows: 

sweep display MAIN SWEEP 

SWPMAG XI 

SINGLE disengaged 

k. Refer to paragraph 5-216 and schematic 18 
if specification is not met. 



b. Adjust INTENSITY control until spot just 
appears on CR'P. 

c. Observe tail (figure 5-20) on spot. Tail should 
be equal to or less than 1 div (minimum persistence) 
anywhere on CRT. 

d. Turn PERSISTENCE control cw. Length of 
tail shall increase as persistence increases. 



e. Turn PERSISTENCE control fully cw. 

f. Turn INTENSITY control fully ccw. Display 
shall remain visible for at least 1 min (maximum 
persistence). 

g. Set main TIMB/DIV to 5 uSEC. 

h. Refer to paragraph 5-2.’)6 and schematics 
16, 20 and 21 in event above specification is not 
met. 

5-112. STANDARD WRITING SPEED. 



5-113. Specification. In standard writing mode, stor- 
age writing speed shall be greater than 20 div/ms 
within a 5-div by 9-div area of the CRT. 

5- 114. De.'icription. Standard writing speed is mea- 
sured by timing the trace persistence. 

6- 115. Procedure. 

a. Set Model 1703 A controls ns follows: 



5- 108. VARIABLE PERSISTENCE. 

6- 109. ' Specification. Persistence shall be continuous- 
ly variable from less than 0.2 sec to greater than 1 min. 

6-110. Description. The variable persistence is 
checked by timing the trace persistence. 



6-1 II. Procedure. 



a. Set main TIME/DIV to .2 SEC. 



main TIME/DIV 50 uSEC 

SINGLE engaged 

PERSISTENCE full cw 



b. Turn IN TENSITY fully cw. 



yvvYVYvvv 
> CAUTION < 



Do not disengage SINGLE pushbutton 
while INTENSITY is fully cw. Damage 
to storage mesh may occur. 
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h‘‘iBure B-20. Tali on Spot. 



n-IUf, ProciuluriK 

a. Ket Model 17().‘IA controls as follows: 



mainTIMK/DIV 50 uSEC 

SINGLE enguBcd 

STOHETIME MAX 

PERSISTENCE fully cw 



b. Turn INTENSITY fully cw. 

c. Press and release PUSH:ERASE control. 

d. Press and release RESET control to triBKer 
sinBic sweep. 

e. Immediately cnBaBc STORE pushbutton. 



c. Press and release PU.SH;ERASE control. 

I I 

I d. Press and release RESET control to triBBor 
sinBie sweep. 



Note 

If bright spot occurs at beBinninB of trace, 
reduce INTENSITY setting and repeat 
steps c and d ) 

' 1 

e. Repeat steps <; and d and adjust FOCUS 
control a> necessary for sharpest trace. 



f. Turn STORE TIME ccw and verify presence of 
trace. 

h. Turn STORE TIME fully cw U) MAX. 

h. After I hr, turn STORE TIME fully ccw. 
Trace should still be visible. 

i. To return to initial settings, set Model 170I5A 
controls us follows; 

INTI:NSITY fully ccw 

main time/DIV 5 uSEC 

SINGLE disengaged 

j. Refer to paragraph 5-2.'it> and schematics 20 
and 21 if above specification is not met. 



f. Observe trace; trace shall remain visible for 
at least 1 min. 



B* To return to initial settings, set Mode! 1700A 
controls as follows: 

INTENSITY fullvccw 

main TIME/DIV 5 uSEC 

PERSISTENCE fully ccw 

SINGLE disengage 



5-120. FAST WRITING SPEED. 

.5-/21. Specification. In fast writing mode, storage 
writingspeed shall begreaterthan l()()()div/ms within 
a 5-div by 9-div area of the CRT’. 

H-122. Description. Fast writing speed is measured 
by timing the trace persistence. 

.5- t'J.’i. Procedure. 

a. Set Model 170.TA controls as follows; 



h. Refer to paragraph 5-236 and schematics 20 
and 21 if above specification is not met. 

5-116. STANDARD STORE TIME. 



5-11 7. Specification. A trace written in the standard 
writing mode and immediately st jred shall be view- 
able after 1 hour. 

5-II8. Description. Standard store time is measured 
by timing the persistence of the stored display. 



main TIME/DIV 1 uSEC 

SINGLE engaged 

PERSISTENCE fully cw 

WRITING SPEED FAST 



b. Turn INTENSITY fully cw. 

^nrr-irwnrvvv 
> CAUTION < 

Do not disengage SINGLE pushbutton 
while INTENSITY is fully cw. Damage 
to storage me.sh may occur. 
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c. Ihress and relenBc F‘USH:KRASE. 

d. 1‘ress and rcIcuKC KKSKT «)ntrol to tri);(;er 
sinKic Bweep. 

If bright spot occurs at bcginningof trace, 
reduce , INTENSITY setting and repent 
steps c and d. 

e. Repeat steps c and d and adjust FOCUS 
control as necessary for sharpest trace, 

f. Observe trace; trace shall remain visible for 
at least 15 sec. 

ti- To return to initial settings, set Model 170:IA 
controls as follows: 



main TIME/ DIV t uSEC 

SINOI.E,... engaged 

STORE TIME MAX 

WRITING SPEED FAST 

PERSISTENCE fully cw 



b. Turn INTENSITY fully cw. 



yvvvvvvvv 
> CAUTION 3 



Do not disengage SINGLE pushbutton 
while INTENSITY is fully cw. Damage 
to storage mesh may occur. 



INTENSITY fully ccw 

main TIME/DIV 5 uSEC 

PERSISTENCE fully ccw 

SINGLE..... disengage 

WRI TING SPEED STD 



h. Refer to paragraph 5-:U) and .schematics 20 
and 21 if above specification is not met. 

5-124. MAX STORE TIME. 

5-125. Specification. A trace written in the fast writ- 
ing mode, and immediately stored, shall be viewed 
after 5 min. 

5-126. Description. Ma.x sbire time is measured by 
timing the persistence of the stored signal. 

5-127. Procedure. 

' a. Set Model 17();1A controls as follows: 



e. Press and release PUSILERASE. 

d. Press and release RESET control to 
trigger single sweep. 

e. Immediately engage STORE pushbutton. 

f. After 5 min, rotate S’I'ORE TIME fully ccw. 
Trace should still be visible. 

g. To return to initial settings, set Model 170;1A 
controls as follows; 



INTENSITY fully ccw 

main TIME/DIV 5 uSEC 

SINGLE ........... j disengage 

WRITING SPEED S’lT) 

PERSISTENCE fully ccw 



h. Refer to paragraph 5-2;il> and schematics 
20 and 21 if above specification is not met. 



! 
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Model 1703A 



Performance .Check 



PERFORMANCE CHECK RECORD 
Model 1703A 

Instrument Serial Number 



Check 



DEFLECTION FACTOR 

.01 VOLTS/DiV 
.02 VOLTS/DIV 
.05 VOLTS/DIV 
.1 VOLTS/DIV 
.2 VOLTS/DIV 
.6 VOLTS/DIV 

1 VOLTS/DIV 

2 VOLTS/DIV 
6 VOLTS/DIV 

Channel A Vernier 
Channel B Vernier 



Specification 


5 div 


±0.15 


div 


6 div 


±0.16 


div 


6 div 


±0.18 


div 


6 div 


±0.15 


div 


5 div 


±0.15 


div 


6 div 


±0.18 


div 


5 div 


±0.15 


div 


5 div 


±0.15 


div 


6 div 


±0.18 


div 


< 2.4 


div 




< 2.4 


div 





Measured 




CALIBRATOR 



Calibrator Amplitude 
Calibrator Frequency 



6 div ±0.06 div 
1 kHz ±10% 



RISETIME 



Channel A Risetime 
Channel B Risetime 



< 10 ns 

< 10 ns 



BANDWIDTH 

Channel A Bandwidth 
Channel B Bandwidth 



> 4.3 div 

> 4.3 div 



INPUT RESISTANCE 

Channel A Resistance 

.01 VOLTS/DIV 
.02 VOLTS/DIV 
.06 VOLTS/DIV 
.1 VOLTS/DIV 
.2 VOLTS/DIV 
.5 VOLTS/DIV 

1 VOLTS/DIV 

2 VOLTS/DIV 
5 VOLTS/DIV 



1 ±0.02 
1 ±0.02 
1 ±0.02 
1 ±0.02 
1 ±0.02 
1 ±0.02 
1 ±0.02 
1 ±0.02 
1 ±0.02 



megohm 

megohm 

megohm 

megohm 

megohm 

megohm 

megohm 

megohm 

megohm 
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MimIi'I iTiKtA 



PERFORMANCE CHECK RECORD(Cont'd) 
Moder 1703 A 

Instrument Serial Number 



Chock 


Specification . 


Channel H Hcoistancc 




.01 VOLTS/ DIV 


1 i0.02 megohm 


.02 VOLTS/DIV 


1 ±0.02 megohm 


,5 VOLTS/DIV 


1 ±0.02 mej'ohm 


.1 VOLTS/DIV 


1 ±0,02 mcftohm 


.2 VOLTS/DIV 


1 ±0.02 mcftohm 


.5 VOLTS/DIV 


I ±0,02 mettohm 


1 VOLTS/DIV 


1 ±0.02 megohm 


2 VOLTS/DIV 


1 ±0.02 megohm 


5 VOLTS/DIV 


1 ±0,02 megohm 


COMMON MODE REJECTION RATIO (CMRR) 

1 




CMRK (.W kIIz/0.01 volts/div) 


< 0.0 div 


CMRK (1 MIIz/0.0! volts/div) 


0..0 div 


CASCADED AMPLIFIER GAIN 




1 ^ Vertical Deflection 


6div±0.15div 


CASCADED AMPLIFIER BANDWIDTH 




Cascaded ilandwidth 


>4.0div 


MAIN SWEEP TIME 




.1 uSKC 


llinI0div±0.;{(liv 


,2 uSKC 


Ilinl0div±0.0(liv 


I, uSKC 


1 1 in lOdiv ±0.0 div 


I uSKC 


11 in lOdiv tO.Odiv 


2 uSKC 


Ilia lOdiv rO.Odiv 


5 uSKC ! 


llinl0div±0.0div 


10 uSKC 


llinl0div±l).0div 


20 uSKC 


1 1 in lOdiv i0..0div 


m uSKC 


11 in lOdiv tO.Odiv 


.1 mSKC 


11 in lOdiviO.Odiv 


.2 mSKC 


11 in tOdiv tO.Odiv 


.5 mSKC 


1 1 in lOdiv tO.Odiv 


1 mSKC 


tlin lOdiv ±0.0 div 


2 mSKC 


11 in lOdiv tO.Odiv 


5 mSKC 


11 in lOdiv tO.Odiv 


10 mSKC 


11 in lOdiv tO.Odiv 


20 mSKC 


1 1 in lOdiv tO.Odiv 


r»0* mSKC 

/ 

! 

’ / 

1 


1 1 in lOdiv tO.Odiv 
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PERFORMANCE CHECK RECORD(Cont'd) 
Model 1703A 



Instrumenl Serial Number 



Check 


Specirication 


.1 SKC 


1 1 in lOdiv i0.:i(liv 


.2 SKC 


11 |n lOdivtO.Jcliv 


.5 SKC 


11 in lOdiv iO.Udiv 


I SKC 


It in I0div±0,:ldiv 


2 SKC 


11 in lOdiviO.Odiv 


Miiin Vernier Check 


<2div 


SWP MAG (X 10) Check 


I0div±0.5div 


DELAYED SWEEP TIME 




.1 uSKC 


11 in 10 div ±0.J div 


.2 uSKC ■ 


1 1 ih 10 div iO.:i div 


.5 uSKC 


11 in 10 div lO.J.div 


I uSKC 


11 in 10 div iO,J div 


2 uSKC 


1 1 in 10 div lO.J div 


6 uSKC ' , 


11 in 10 div ±0,3 div 


10 uSKC 


11 in 10 div ±0.3 div 


20 uSKC i 

50 uSEC 


11 in 10 div ±0.3 div 


11 in 10 div ±0.3 div 


.1 mSKC ' 


11 in 10 div ±0.3 div 


.2 mSEC 


1 1 in 10 div ±0.3 div 


.6 mSEC 


1 1 ir> 10 div ±0.3 div 


1 mSEC 


1 1 in 10 div ±0.3 div 


2 mSEC 


11 in 10 div ±0.3 diY 


5 mSEC 


11 in 10 div ±0.3 div 


10 mSEC ' 


11 in 10 div ±0.3 div 


20 mSEC 


1 1 in 10 div ±0.3 div 


60 mSEC ' 


' 1 1 in 10 div ±0.3 div 


.1 SEC 


11 in 10 div ±0.3 div 


.2 SEC 


11 in 10 div ±0.3 div 


Delnyed Vernier Check 


< 2 di\ 


DELAY TIME ACCURACY 




Difference 


8.00 ±0,8 


DELAY TIME LINEARITY 




Result ' ; ’ 


±0.02 


DELAY JITTER 




Delay Jitter 


< 1 div 
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Mixlcl 



PERFORMANCE CHECK RECORD (Cont'd) 
Model 1703A 

Instrument Serial Number _____ C 



Chock 


Specification 


MAIN TRIGGERING 




Internal TriRKering (35 MHz) 


V 


Chop Triggering (400 kHz) 


V 


Line Triggering 


V 


DELAYED TRIGGERING 




Internal Triggering (35 MHz) 


v' 


External Triggering (35 MHz) 


y/ 


MAIN TRIGGER LEVEL RANGE AND POLARITY 




Int Trigger Level (+) 


V 


Int Trigger Level ( — ) 




Ext Trigger Level (+) 


—1.2V to +1.2V 


Ext Trigger Level (—) 


-1.2V to +1.2V 


DELAYED TRIGGER LEVEL RANGE AND POLARITY 




Int Trigger I^vel (+) 


V 


Int Trigger Level (— ) 


V 


Ext Trigger Level (+) 


-1.2V to +1.2V 


Ext Trigger Level (-) 


-1.2V to +1.2V 


EXT HORIZONTAL BANDWIDTH 




Ext Horizontal Bandwidth 


>7.2 div 


EXT HORIZONTAL DEFLECTION FACTOR 




Mag XI Deflection Factor 


10 div ±0.5 div 


Mag XIO Deflection Factor 


10 div ±0.5 div 


Vernier Deflection 


< 1 div 


VARIABLE PERSISTENCE 




Minimum Persistence 


< 1 div 


Maximum Persistence 


> 1 min 



MeuKurccI 



5-I8d 
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PERFORMANCE CHECK RECORD(Conrd) 
Model 1703A 



Perfiirmunce Check 



Instrument Serial Number 



Date 



Check 


Specification 


STANDARD WRITING SPEED 




Visible 'IVacc 


> 1 min 


STAND ^RD STORE TIME 




Visible 'Pmce 


> 1 Iv 


FAST WRITING SPEED 




Visible Trace 

1 


> If) si-:c 


MAX STORE TIME 




Visible Trace 

i 1 


> 5 min 

i 
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Adjustments 



5- 128. ADJUSTMENTS. 

6- 129. The followinK paragraphs dc.scrihc procedures 
to calibrate the instrument so that it will perform 
as speciHcd in tabic 1-1. The entire adjustment 
procedure can be done in sequence, or any separate 
adjustment can be calibrated by following the steps 
outlined in the appropriate paragraph. The locations 
of adjustment controls are shown in a photograph 
included at the end of the section of n foldout 
page. 

6-130. Use a nonmctallic screwdriver and recently 
calibrated test equipment with characteristics as 
specified in table 5 1. After adjustments are com- 
plete. check instrument performance hy doing the 
performance check procedure nt the beginning of 
this section. 

6-1.31. Set Model 1703A front panel controls to 
those positions given in paragraph 6-10. Remove 
top and bottom covers 

5-132. ADJUSTMENT PaOCEDURES. 

5- 133. tow VOLTAGE POWER SUPPLY ADJUST. 

Reference, Schematics 23, 2‘1 and 26, figures 

6- 22, 8-65, 8-56 and 8-67. 

Description. The *^16V is the only regulated 
voltage in this instrument.. The rest of the voltages 
in this instrument are referenced to +16V. The voltage 
accuracy is set by using u digital voltmeter to 
monitor the +I6V, 

5-IH6. Equipment, 

a. Digital Voltmeter, 

b. Test Leads. 



,5- 1, ‘17, Procedure, 

a. Connect digital voltmeter to XA>I (gate) 
pin 6. 




Power is present in the line rectifier 
assembly (A2) and low voltage mother 
board (A3AI) when POWKR-ON switch 
is off. 

b. Turn instrument ON. 

c. Adjust A3A2R3, LOW VOLTAGK AD.J, for 
voltmeter indicotion of + 16V ±10 mV, 

d. Check rest of low voltage power supply out- 
put voltages us shown in table 6-6. 

e. Turn instrument «»ff. 

f. If any voltage measuremt nt is inaccurate, 
refer to schematics 23, 2-1 and 26. 

5- 138. HIGH VOLTAGE POWER SUPPLY ADJUST. 

Reference, Schematic 23, figures 6-22 nn<l 

8-53. 

6- //0. Description, The high voltage is adjusted to 
—1360V by comparing it against n known calibrated 
voltage standard. 

5-Nl, Equipment, 

n. Digital Voltmeter. 

b. Voltmeter Calibrator. 

c. 1000:1 Divider Probe. 
till'2. Procedure, 

a. Turn power off. 

b. Kemt>ve A3 power supply module cover. 



Table 6-6. Power Supply Voltage Limits 



Supply 


Test Point 


Limits 


U6V 


XA-1 


Pin 6 


+ M.99V 


♦ 16.01V 


-I6V 


XA-1 


Pin 8 


-14.5 V 


-16.76 V 


+5V 


XA4 


Pin 10 


♦6.1V 


6.9V 


+50V 


XA4 


Pin 3 


+47V 


♦62V 


-50V 


XA‘1 


Pin 12 


-47 V 


-62V 


+80V 


XA-I 


Pin 6 


+80V 


♦90V 


+ 160V 


XAl 


Pin 2 


+ 160V 


♦ 180V 
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Mo'ii’l 170;iA 



c. Turn instrument on. 

cl. Connect di^itnl voltmeter throu>»h 1000:1 
divider probe to voltmeter calibrator. 

e. Set voltmeter calibrator to —lOO-volt output. 

f. Note voltmeter indication. 

H, Multiply indication in stop f by 10.5. 

i 

h. Monitor hifth voltai'e on red wire (li)jfrom 
AOAl using 1000:1 divider probe and digital 
voltmeier. 

i. Adjust AOA-IRIB. HIGH VOLTAGE ADJ, for 
value calculated in step g. 

j. Turn instrument off. 

k. Disconnect test ecjuipment and replace AO 
power supply module cover. 

I, Check high voltage power supply circuits on 
schematic 22 if adjustment cannot be made. 

5-143. INTENSITY LIMIT ADJUST. 

Reference. Schematics If) and 22, figures 
5-22 and 8-50. 

I 

.5-/T.5, Rescriptinn The intensity limit adjustment 
is set so , the front panel INTENSITY control 
has complete range. This range is from e.xtinguished 
to complete brigbtpess. 

) 

H’l-ta, Equipment, ) 

n. Monitor Oscilloscope, 

b. 10:1 Divider Probe. 

Procedure. 

a. Set Model I700A main TIME/DIV to 1 
mSEC. 

b. Obtain free-running trace (fig-re 0-5). 

c. Connect monitor oscilloscope controls t«> 
gate output (wire color I) with 10:1 divider probe. 

d. Set monitor oscilloscope controls to view 
lOV signal. 

e. Set IN'I'ENSri’Y control for lOV p-p sig- 
nal as viewed on monitor oscilloscope. 

f. Adjust A3A4R1, INTENSITY LIMIT ADJ, un- 
til trace is just extinguished. 



g. Turn INTENSITY ct)ntrol c.v and 
verify trace is visible. 

h. Disconnect test equipment. 

i. Set Model 1703A main TIME/DIV m 
5 mSEC. 

j. Cheek high voltage power supply circuit 
on .schematic 22 if adjustment cannot be made. 

5-148. Y-AXIS ALIGNMENT. 

.■i-//.'). Reference. Schematic 22, figures ,5-22 

and 8-10. 

.5-/.id. Pescriptinn, The internal orth adjust is set 
to align the trace on the Y-axis. 

Equipment. 

a. Oscillator. \ 

b. BNC cable, ‘I I in. 

Note ' 

Make sure the horizontal trace is 
properly aligned before proceeding 
with this adjustment. 

Procedure. 

a. Connect oscillator set for lO-kHz, (J-div 

output to channel A INPUT. 

b. Set sweep display to EXT HORIX INPUT. 

c. Adjust HORIZONTAL POSITION until ver- 
lical line is centered on CRT’ screen. 

d. Adjust A4R25, orth adjust, until vertical 
line is aligned on, major Y-axis graticule. 

e. Disconnect oscillator. 

f. Set sweep display to MAIN SWEEP. 

g. Refer to schematic 22 If adjustment can- 
not be made. 



5-153, PATTERN ADJUST. 

Reference. Schematic 22, figures .5-22 and 

H-ir. ■ 

Description. The CRT geometry is set for 
minimum barrelling or pincushioning. 
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Model 170dA . 

<ii I 

V'. ' 

5-/i5d. Equipmi'nt, , 

n. ' Oscillator ) 
b. BNC cable, 41 in. 

<5-157, Procedure. 

Note 

Make sure trace alij^n (parui’raph :{-f)r)) 
is properly set before performing this 
adjustment. ' ' 

a. Set Model l70>iA ctmtrols as follows; 



! t 



HKRSISTKNCK 



ccw 



Procedure, 



i ' I 1 1 

' ' Adjustments 

' ' ' I . ■ 

l^f' 'i ' 



ii. Set main TIMK/DIV to I liSKC. 



I). Connect I(U divider probe from <'monitor 



f^tilloscope to wire (1) on A4 pate assy. 



i.. 



’ . main TIMK/DIV ; 1 mSKC ' 

CHANNKL A VOI/lVDiV I 

b. Connect oscillator output to channel A 

INPUT. ' 

c. Set oscillator controls for lOO-kHz out- 

put sij'nal. , | ' 

d. Adjust oscillator amplitude' control for 
5.8-div display on CRT. 

0 . Adjust INTKNSITY control for normal 

viewing level. ^ 

f. Knpaj;e CONV pushbutton. 

jt. Adjust A4R27, for best comprtjmise be- 
tween distortion of vertical and horizontal edj;es 
of CRT display. 

h. Disconnect test e<|uipment. 

1. To return to initial settinj?, set Model 

1708A controli; as follows: ' 

CHANNKLA VOLTS/DIV 01 

main TIMK/DIV 5 uSKC 

j. Refer to schematic 22 if adjustment can- 
not be made. 

5-158. GATE AMPLIFIER RESPONSE ADJUST. 

5-I.5f). Reference, Schematic 10, fij'ures 5-22 and 
8- 1«. 

,5-IH(). Description. The jjate amplifier is ncl- 
justed for optimum response. 

5-Uil, Kquipment, 

a. Monitor Oscilloscope. 

b. 10:1 Divider Probe. 



5-163. ' POSITION CENTERING ADJUST. , 

T' . 

5-Utt. Reference. Schematics 4, Ej, (i, and 7, 
fljiures 5-22 arid 8-Pi. >• 

• [ ' ' 

5-155. Description, j Internal amtrol.s are ad- 
justed to center the^ di.sj)lay. This adjustment 
varies the amplifier' dc reference, thus estab- 
lishing position. I I 

j Note 

■ ■ I 

I 

He sure channel | A and channel H DC 
are properly adjusted (fixture 8-10). 



5165. Procedure. 

a. Set DISPLAY to H. 

b. Center channel B POSITION control. 

c. Adjust A5A4R48, B pol bal adj, for no ver- 
tical trace shift ns B POlJ\RlTY switch is changed 
from NORM to INVT. V 

d. Adjust A5A4R108, B pos centering adj, to cen- 
ter trace vertically. 

e. Set DISPl^SY to A. 

f. Center channel A POSITION control. 



II 



c. Set monitor oscilloscope 'controls as : j| 

follows: ■' . I'.'P ■jj 

coupling. I .1 DC 'i,, 

all others {....... normal display 

d. Adjust INTKNSITY ct)ntn)l for 20V ampli- 

tu<Ie pulse iis displayerl on oscilloscope. , 

e. Adju.st A4C8 gate response' adj, for', ' . ' 

fastest risetime and' flatest pulse of positive- . 

going .signal. . ' ' 

I 

' ' ' ' » ’ 

if. Disconnect test erjuiijment. 

g. Set main TIMK/DIV to 5 uSKC, 

h. Set channel A coupling ti> AC. 

i. Refer to schematic IS) if , adjustment can- 
not be made. ' ' 1 



I, ■ 
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/ -I : ' 

I < 1 : ■ , ' ■ . • , , I 

; g. Adjust A5A4R40, A pos centering ndj, to m. Refer to schematics 4 and 5 if adjustment 

I Renter trace verticollv. cannot be made. 

i I ' . 

h. SetDISPIAYtoA^B. ' 5-172. ’ TRIGGER ’SENSITIVITY ADJUST. 

, ii. Adjust A6A4R60' A + B bnl, to center H-173. Reference. Schematic 10, figures 5-22 

trace, ' and 8-2J1. i 

,j. Tcf.r^turn to initial settings, set DISPLAY n-l7L DescriptUm. Trigger sensitivity is ad- 

toA. M justed with a calibrated input to optimize triggering 

across the entire specified frequency range. 

k. Refer to schematics 4, 5, 6 and 7 if th 
adjustment cannot be made. H-Ifn. KqtiipmenL ’ j 




5-167. TRIGGER AMPLIFIER BALANCE AND DC 
^ LEVEL ADJUST. 

I, n~l()8. Reference. Schenictics 4 and 6, figures 
522 and 8-12. ■ ' 

i 

I n-l69. Description. The compesite sync udj, and 
channel A sync adj. are set so the instrument 
triggers at the same point on all signals. 

5-170. Equipment. 

a. Oscillator. / 

b. BMC Cable, 44 in. 

5-171. Procedure. 



a. Oscillator. 

b. BNC Cable, 44 in. 

5-175. Procedure. 

a. Set Model 170JA controls ns follows: 



trig.... A ONLY TRIG 

' CHANNEL A VOLTS/DIV 0.2 

maL:TIMK/I)IV 5mSEC 

main HK RKJ engaged 

delayed H F RKJ engaged 

delayed AUTO/TRIG TRIG 



b. Connect oscillator output to channel A 
INPUT. 



I a. Connect oscillator to channel' A INPUT. 

b.' Set CHANNEL A VOLTS/DIV to .1. 

. c. Sot oscillator to 50-kHz, 6-div output. 

d^ Set mhin TIME/DIV switch to 5 uSEC, 

e. Adjust channel A POSITION to center di.splay. 

f. Adjust main TRIGGER LEVEL until sweep 
triggers at center graticule. 

g. Set main trigger coupling pushbutton switch 
to DC. 

h. Adjust A5A4R80, composite .sync adj, until 
sweep triggers at same point as in step f. 

i. Set trig to A ONLY TRIG. 

' ' ■ 

j. Adjust A6A4R50, channel A sync zero adj, 
until sweep triggers at same point as in step f. ' 

k. Disconnect test' equipment 

l. To return to initial settings, set Model 



1703A contrals os follows: 

trig.; NORM TRIG 

CHANNEL A VOLTS/DIV 01 



c. Set oscillator controls for 500-Hz, 4-div 
display output signal as viewed on Model I70JA 
CRT. 

’ d. Adjust main TRIGGER LEVEL and A(>A2R4<>, 
trigger sensitivity adj, until stable trigger is 
obtained on entire range of positive slope with- 
out double triggering. 

Note 

There is .■) small, allowable range of rota- 
tion for A(5.\2R18 where step tl is satis- 
' fied. If (iptimum high frctiuency trigger 
sensitivity is desired, rotate A6A2R46 
thu most ccw position within the allow- 
able range. If optimum low frequency 
trigger stability is desired, rotate A6A- 
2R lb to the most cw position within the 
allowable range. The trigger sensitivity 
is set at the factory for optimum high 
frequency trigger sensitivity and (farthest 
CCW' within the allowable range). 



e. Kecheck performance in accordance with 
paragraph 5-78. Readjust A6R2R48 if necessary. 

f. Set main TIME/DIV to 1 mSEC. 
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B. Set delayed TIME/DIV to ,5 mSEC. 

h. Adjust moin TK’GGER LEVEL for stable 
display. 

i. Set sweep display to I)EI>AVEr) SWEEP. 

]. Adjust delayed TRIGGER LEVEL and 
A6A2R63, trigger sensitivity adj, until stable display 
is obtained. 

k. After stable display is obtained, adjust delay- 
ed TRIGGER LEVEL and A6A2Rt)3 until instrument 
triggers across entire range of positive slope without 
double triggering. 

Note 

There is a small allowable range of 
rotation for A6A2R63 where step k is 
satisfied. If optimum high frequency 
trigger sensitivity is desired, rotate 
A6A2R63 to the most cw position within 
allowable range. If optimum low fre- 
quency trigger stability is desired, rotate 
A6A2R63 to most ccw position with- 
in allowable range. The trigger sensi- 
tivity is set nt factory for optimum high 
frequency trigger sensitivity {farthest 
cw within allowable range). 

'1. Recheck performance in accordance with 
paragraph 5-83. Readjust A6A2R63 if neces.sary. 

m. Disconnect test equipment. 

' n. To return to initial settings, set Model 170.‘)A 
controls as follows: 



delayed TIME/DIV OFF 

main TIME/DIV i.J 5 uSEC 

delayed AUTO/TRIG . .' AUTO 

sweep display MAIN SWEEP 

CHANNEL A VOLTS/DIV 01 

trig NORM TRIG 

main Hlii' REJ disengaged 

delayed HF REJ disengaged 



o. 'Refer to schematics 8 and 9 if adjustment 
cannot be made. \ 

5-177. SWEEP LENGTH aIdJUST. 

5-1 78. Reference. Schematics 11 and 17, figures 
5-22 and 8-40. 

i 

5-179. Description. The horizontal preamplifier 
XI gain adjust is set to calibrate the I.OO and 9.(X) 
positions on the DEIAY TIME dial. 

5-180. Procedure. 

a. Set Model 1703A controls as follows: 



CHANNEL A VOLTS/DIV ... as required 
for comfortable display 



main TIME/DIV I mSEC 

delayed TIME/DIV 1 uSEC 



b. Adjust INTENSITY sobrightdot is visible on 
trace. 

c. Set DELAY TIME dial to 1.00. 

d. Adjust HORIZONTAL POSITION until 
bright dot is on second vertical graticule line from 
left. 

e. Set DEIJVY TIME dial to 9.00. 

f. Adjust A6A9R1, XI gain adj, until bright dot 
is on 10th vertical graticule line from left. 

g. Repeat steps c through f until bright dots are 
exactly 8 divisions apart when DELAY TIME dial is 
moved from 1.00 to 9.00. 

h. To return to initial settings, set Model 1703A 
controls as follows: 



CHANNEL A VOLTS/DIV 01 

main TIME/DIV 5 uSEC 

delayed TIME/DIV OFF 



i. Refer to schematics 11 and 17 if adjustment 
cannot be made* 

5-181. MAIN SWEEP TIMING ADJUST. 

.5-/82. Reference. Schematics 11, 12, and 17, 

figures 5-22, 8-27 and 8-30. 

.5 /83. Description. The main sweep time adjust- 
t ments are made with a known time reference input 
to provide a calibrated sweep. ' 

1 . ' . ' 

. T ' • l 

5-184. Equipment. , ; 

a. Time-mark Generator. 

b. BNC Cable. 

5-/85. Procedure. 

a. Connect timemark generator to channel A 
INPUT. 

b. Set Model 1703A controls ns follows: 
CHANNEL A VOLTS/DIV ... ns required 



mainTIME/DiV 1 uSEC 

delayed TIME/DIV 1 uSEC 



c. Set time-mark generator for I -usee time- 
mark output. 
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I 

d. Adjust DELAY TIME dial to intensify second 
time mark from left. 

e. Set sweep display to DEIAYEI) SWEEP, 

f. Adjust DEIAY TIME dial to place time mark 
on center vertical graticule line. Note DELAY TIME 
dial setting. 

DELAY TIME dial 

g. Set sweep display to MAIN SWEEP. 

h. Advance DEIAY TIME dial to intensify lOth 
marker from left. 

:. Set sweep display to DELAYED SWEEP. 

j. Set DELAY TIME dial to 8.00 above dial 
setting noted in step f. 

k. Adjust A6A6RK), cal adj 50 ms/div - 2 
scc/div, to align 10th time mark with center vertical 
graticule line. 

l. Repeat steps d through k until no further 
adjuotment is required as DEIAY TIME dial is varied 
to intensify second and 10th time mark. 

m. Make main sweep time adjustment in table 
5-7 using procedures in steps b through I, 

n. Disconnect test equipment. 

o. To return to initial settings, set Model 1703A 
controls as follows: 



CHANNEL A VOLTS/DIV ,01 

main TIME/DIV 5 uSEC 

delayed TIME/DIV OFF 

DELAY TIME dial >0.00 



5-1G6. DELAYED SWEEP TIME ADJUST. 



.5-/87. Reference. Schematics 13 and 14, Hgurcs 
5-32, 8-32 and 8-34. 

.5-/88. Description. The delayed sweep time adjust- 
ments are made with a known time reference input 
to provide a calibrated sweep. 

i)-l89. Equipment. 

a. Time-mark Generator. 

b. BNC Cable, -14 in. 

S' 1 90. Procedure. 

a. Connect time-mark generator output t(> chan- 
nel A INPUT. 

b. Set Model 170ilA controls as follows: 

CHANNEL A VOLTS/DIV ... ns required 
for comfortable display 

main TIME/DIV 2uSEC 

delayed TIME/DIV 1 uSEC 

sweep display DKLAYK') tsWEEP 

c. 'Set time-mark generator for 0.1-usec time- 
mark output. 






Table 5-7. Main Sweep Time Adjustments 



I 
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d. Adjust AGAlJHlf), cal adjust li.- usei/div > 
0,2 usec/div, for 1 1 marks In 10 divisions. 

e. Complete rest *)f sweep time adjuslments 
per table 5-H. Main 'I'lMK/DlV control should be 
one step slower than delayed TIMK/DIV. 

f. Disconnect test e<|uipment. 

ii- 'I'o return to initial settinf's, set Model 
I700A controls ns follows: 



CHANNKI. A VOi;i'S/l)IV 01 

mainTIMK/DIV Ou.SKC 

delayed TlMK/DIV (>I-|- 

sweep display MAIN SWKKP 



h. Refer to schematics I.'l and M if adjust- 
ment cannot be made. 

■ I I 

5-191. X10 GAIN ADJUST. 

Schematic 17, fijiures and 

S-IO. 

Dt'seription. 'I’he horizontal preampliller 
circuit XlO Kuin adjust is adjusted in the expand 
mode for XlO inaKnillcation. 

/y-lffl. !u/iiipnii'nt. 

a. Time-mark Cenerator. 

b. IlNC Cable, I I in. 

Proirihm’. 

a. Connect time-nmrk t,u>nerator to channel A 
INPUT. 

b. Set Model I700A controls as follows: 

main TlMK/DIV 1 mSKC 

CHANNKL A VOLTS/DIV . . . as required 
for comfortable display 

c. Set time-mark generator controls for 
0.1-nis time-mark output. 

d. Set SWP MAG to XlO. 



e. Adjust Al)A})R2l, XiO nain adj, lor I div 
between time marks. 

f. Disconnect test etjuipment. 

i To return to initial .seltinpis, set Model 
I70.IA contrtds as foibws: 

SWP MAG XI 

mainTlMlv/DlV f) uSKC 

CUANNKl. A VOIXS DIV 01 

h. Refer ti> schematic 17 if adjustment can- 
not be made. 

5-196. MAG CENTERING ADJUST. 

Hefi'roim'. Schematic 17, figures .G-22 
and K-IO. 

Inscription. 'I'he mag adjust is set s«» the 
disi)lay is expanded around center scri‘en. 

0.9. Equipment. 

a. Time-mark Generator. 

b. DNC Cable. I I in. 

.i-200. Eroccilurc. 

a. Camnect time-mark generator to channel 
A INPUT. 

I 

b. Set Model 170;$A controls as follows: 

mainTIMK/DIV 2 mSKC 

CHANNKI. A VOI.TS/DI V . , , ns reipiired 
i for comfortable ilis|)lay 

c. Set time-mark generator controls for 
1-ms time-mark output. 

d. Adjust HORIZONTAI. POSITION .so 
middle time mark is on center graticule. 

e. Set SWP MAG to XlO. 

f. Adjust A()A9R2, mag adj, to recenter 
middle time jnark. 



Table o-S. Delayed Sweep 'I’ime Adjustments 



Time-mark Generator 


delayed TIMK'DIV 

) 


Adjustment 


Time Mark 


O.I usee 


.1 uSKC 


AtiAGKiti 


11 in 10 div 


1 usee 


1 uSKC 


A(iA<;Rl.5 




(U ms 


1 uSKC ' 


AOAORM 




10 ms 

1 


10 mSKC 


AGAGKi:! 





ri-2.') 





Adjustments 

jr. Disconnect test etjuipment. 

h. To return to initial settings, Set Model 
170UA controls as follows: 



mainTIMK/DIV 5 uSKC 

SWPMAG XI 

CHANNKL A VOLTS/DI V 01 



i. Refer to schematic 17 if adjustment can- 
not be made. 

5-201. HORIZONTAL LINEARITY ADJUST. 

.>‘202. Reference. Schematic 17, fiKures f)-22 
and 8-<ll. 

,>‘20:}. DeNcriptiim: The horizontal output amp- 
lifier response is adjusted to Kive the best hitth 
frequency linearity and liming accuracy. 

i}-'20l, fAiuipment. 

a. Tim..-mark Generator. 

b. 60-ohm Feedthrough Termination. 
t}-'20.5. Pmeedure. 

a. Connect time-mark Ki'nerator output to 
channel A INPUT. 

b. Set Model 170.'IA controls as follows: 

CHANNKI. A VOLTS/DIV . . . as required 
for comfortable display 
mainTIMK/DIV 1 uSKC 

c. Set time-mark controls for 60-ns 

time-mark output. , 

d. Set SWP MAG to XIO. Setting provides 
sweep tenj{th of about 110 divisions. 

e. Adjust AfiAlOCl, HF adj 1, and AOAUIC-I, 
IIF adj 2, fur best overall linearity and timing 
on center HO divisions of available display. 

Note 

Use HORIZONTAL POSITION control to 
view left, middle and right portions of 
sweep display. Rest linearity wil usually 
be obtained with both AOAlOCI and 
AOAlOC-l adjusted in or out the same 
amount. 

f. Remove test e<|uipment. 

g. To return to initial settings, set Model 
17O0A controls us follows: 



Model 170:1A 



CIIANNKL A VOLTS/DIV 01 

mainTIMK/DIV 6 uSKC 

.SWPMAG I 



h. Refer to schematic 7 if adjustment 

cannot be made. 

5-206. CALIBRATOR ADJUST. 

1 

.1-207. Reference, Schematic 1!), figures 6-22 

and 8-16. 

i)-20S. l)e.scription. The calibrator output is com- 
pared against a voltmeter calibrator standarti 
t(» accurately set the calibrator amplitude. 

~)-2l)!). Ri/uiprnent. 

a. Voltmeter C:ilibrator. 

b. Test Leads. 

c. BNC Cable, -M in. 

■>210. Procedure. 

a. Set CIIANNKL A VOLT’S/DI V to .1. 

b. Set channel A coupling t(» DC. 

c. Connect voltmeter calibrator to channel 
A INPUT. 

d. Set voltmeter calibrator to IV p-p out- 
put .signal. 

e. .\djust channel A vernier for disjday of 
0 div. 

f Disconnect voltmeter calibrator. 

g. Connect CAL I VOLT’ output to channel A 
INPUT’ with lest lead. 

h. Adjust A-1R22, cal ampl adj, for 6-div 
display. 

i. Disconnect CAL I VOLT output from 
channel A. 

j. T'o return to initial .settings, set Model 
170;IA controls as follows: 



CIIANNKL A VOLTS/DIV 0! 

channel A vernier CAL 

channel A coupling AC 



k. Refer to .schematic 1!) if adjustment can- 
not be made. 
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5-211, EXT HORIZ INPUT COMPENSATION 

,5-2/2. Reference, Sehemtitic 18, figures 5-22 
and 8-43. 

5-21H, DescrifHinn. A s<iuare-wave genemtor is 
used to adjust input eoinpensation. A 5V, l-kMz 
signal from the square-wave generator is applied 
to EXT HORIZ INPUT and input comp, A9CI, is 
adjusted for minimum overshoot and undershoot. 

,5-2?-/. Kquifunent, 

■ 1 . Stjuare-wave Oeneratt)r, 

I). BNC Cal)Ie, I I in. 

,5-2/,>. Rroceilitre. 

a. Connect S()uare-wave generator output to 
EXT HORIZ INPUT. 

h. Set Model I7P3A controls as follows: 

sweep (lisplay EXT’ I lORIZ INPUT 

e.'ct horiz VERNIER CAI, 

SINGLE j.'ngaged 

c. Set s(juare-wave generator controls for 5V, 
I-kllz output signal. 

d. Adjust A‘JCl, input comp, for minimum 
overshoot or undershoot. 

Note 

Overshoot is characterized by a dim ex- 
tenion «)f the trace on the right side of 
CRT. Undershoot is characterized by an 
intcnsiilcd portion of the trace on the 
right side of CRT, The best adjustment 
of A9C1 is when the intensified portion 
of the trace and the din) extension of 
the trace have disappeare<l, 

e. Remove test e<iuipment. 

f. To return to initial settings, set Mixlel 
1703A controls as follows; 

sweep display MAIN SWEEP 

SINGLE....... disengaged 

g. Refer to schematic 18 if adjustment can- 
not be made. 

5-216, EXT HORIZ GAIN ADJUST. 

5-2 1 7. Reference. Schematic 18 and figures ,5-22 
and 8-43. 



.5-2/8. Description, The gain of the external hori- 
zontal amplifier is set by applying a U)V, >|()0-Hz 
signal from a voltmeter calibrator and adjust- 
ing cal adj, A9R15 for exactly 10 div of horizontal 
detlection. 

!)-2t{). Kquipmenti 

SI. Voltmeter Calibrator. 

' I). BNC Cssbie, 4-1 in. 

.'3-220. Procedure. 

a. Connect voltmeter calibrsitor output to 
EXT HORIZ INPUT. 

b. Set Model 1 703 A waitrols as follows: 

sweep displsiy EXT HORIZ INPUT 

SINGLE engiigeil 

c. Set voltmeter csilibmtor controls for lOV 
output .signal. 

d. Adjust A9R15 cal adj, to obtain exactly 10 
div of horizontal dencction. 

e. Disconnect test e(|uipment. 

f. To return to initial settings, set Model 
170.3A controls as follows: 

sweep display MAIN SWEEP 

SINGLE disengaged 

g. Refer to schematic 18 if adjustment can- 
not be made. 

5-221. INPUT CAPACITANCE AND ATTENUATOR 
COMPENSATION ADJUST. 

( ' 

0-222. Reference, Schenmtics 3 and •!, TiguA’s 
5-22 and 8-10. /; 

.•3-22.‘J. Description, T'he input capacitance is 

adjusted to 27 pK using an I.C meter. T'he atten- 
uator compen -ation adjustment is :nade with ti 

s<iuare-wave input to provide optimum pulse 

response. 

I 

.•5-22/. Hquipment, 
a. LC Meter. 

' I). S(iuare-wave Generator. 

c. BNC Cable, 44 in. 

d. BNC Tee. 



e. 



BNC Cable. 5) in. 
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tJiW. Procedure. 

I 

a. Connect LC meter to jdictnnel A INPU'1\ 

I), Set Model ITO.'IA controls! i>s follows: 

DISPLAY ALT 

main TIMK/DIV 20 uSKC 

channel A coupling DC 

cluitme' H coupling DC 

c. Adjust A.-'AlCl, input cap, for 27-pF 
indication on I.C meter. 

d. Connect LC meter to channel H INPUT, 

e. Adjust A5A-IC2, input cap, for a 27-pK 
indication on LC meter. 

f. Disconnect LC meter, 

g. Connect (idO-ohm output from s(|uare- 
wave generat«>r to both channel A and 
channel li INPUT, 

h. Set scjuare-wave generator for 10-kIIz 
output. 

i. Adjust .sciuare-wave generator amplitude 
control for 't-div display. 

j. Perform! adjustments in table ri-{) for best 
s<ptare-wave response, 

k. Disconnect square-wave ger,erat(»r. 

l. Connect LC meter to appropriate channel 
as listed in table 5-10 and adjust appropriate com- 
ponent for 27-pF indication, 

m. Disconnect test e(|uipinent. 

n. 'I'o return to initial settings set Model 
170.’1A controls as follows: 



CUANNKL A VOLTS/DIV 01 

CIIANNBL B VOLTS/DIV .01 

DISPLAY. A 

main TIMK/DIV .5 uSKC 



Table 5-9, Square-wave Adjustment 



VOLTS/DIV 


CUANNKL A 


CHANNKL B 


.02 


.'\5AIC17 


A.5A2C17 


,05 


A.5AIC18 


A5A2C18 


.1 


A.5A1C7 


A5A2(;7 


.2 


A.5A1C11 


A.5A2C11 


»►) 


A.5A1CI2 


A.5A2C12 


1.0 


A5A1C8 


A5A2C8 



channel A coupling AC 

chiumel B coup, ing AC 



o. Befer *o .schematics :l and 4 if adjustmenti 
cannot be made. 

5-226. CASCADE AMPLIFIER GAIN ADJUST. 

0-227. Reference. Schematic 8 an<l figures 

0-22 and 8-21. 

.>228, Description. Gain is adjusted by c«>n- 
nccting CUANNKL A OUTPUT to channel B IN- 
PU’r, inserting a known amplitude, lOO-IIz sig- 
nal into channel A INPUT and adjusting A>5At>Kl8 
to obtain the desired dellection on the CRT. 

0-229. hUpiipment. 

a. Voltmeter Calibrator. 

b. BNC Cable. -M in. 

c. BNC Cable, 8 in. 

.>2,'W. Procedure. 

a. Remove bottom cover. 

b. Set Model 1708A controls as follttws: 

DLSPLAY B 

main TIMK/DIV To observe 

convenient number of cycles 

c. Using 8-in. BNC cable, connect CUANNKL 
A OUTPUT to channel B INPUT. 

(I. Connect .5-mV signal from voltmeter 
calibrator to channel A INPUT. 

e. Observe CRT. Adjust A5A<>Rl.’l, gain 
ndj, to obtain e.\actly 5-div detlection on CR'I’. 

f. Remove test equipment. 

g. To return to initial settings, set Model 
l70.'tA controls as follows: 



DISPLAY A 

main TIMK/DIV 5 uSKC 



h. Refer to schoniatic 8 if adjustment 
cannot be made. 



Tttble 5-10. Capacitance Adjustment 



VOLT.S/DIV 


CUANNKL A 


CUANNKL B 


0.1 

1.0 


A5AIC2 

A5AIC8 


A5A2C2 

A5A2C:i 
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5-231. PULSE RESPONSE ADJUST. 

5-232. Reference, Schematic 6, figures 6-22 and 
8-17. 



5-236. STORAGE CIRCUIT ADJUSTMENTS. 

5-237. Reference. Schematics 20 and 21,; figures 
5-21. 6-22 and 8-47. 



* 5-233. Description. The vertical output ampli- 
fier high frequency compensation capacitors are 
adjusted for optimum pulse response. 

5-234. Equipment. 

a. Square-wave Generator. 

b. 50-ohm F'eedthrough Termination. 

5-235. Procedure. 

a. Connect square-wave generator output 
through 60-ohm feedthrough termination to channel 
A INPUT. 

b. Set Model 1703A controls as follows: 

mainTIME/DIV 1 uSEC 

SWPMAG XIO 



5-238. Description. The storage circuit adjustments 
are set to optimize the performance of the storage 
CRT. 

5-239. Equipment. 

a. Oscillator. 

b. BNC Cable, 44 in. 

5-240. Procedure. 

a. Set Model 1703A controls as follows: 



CHANNEL A VOLTS/DI V 2 

main TIME/DIV 10 mSEC 

INTENSITY normal 

PERSISTENCE fully ccw 



Note 



c. Set squarewave generator controls for 100- 
kHz. 6-div display. 



Reduce intensity setting of unwanted 
blanking occurs at start of trace. 





d. Adjust A6A4C32, CHAN A LEADING 
EDGE, HF Adj I, A5A6C9, HF Adj 3, and A5A6R1I, 
HF Adj 2, for best pulse response with risetime of 
less than 10 ns. A5A6C9 and A6A5R11 affect high 
frequency corner. A5A4C32 affects only first 10 ns 
of lending edge of pulse. 

e: Connect square-wave generator to channel 
B INPUT. 

f. Set DISPLAY to B. 

g. Observe pulse response of channel B with 
B POLARITY in NORM and INVT position. 

h. Adjust A5A4CL<3, CHAN B LEADING EDGE, 
for best response in first 10 ns of pulse. 

i. Readjust A.'iAOCO and A5A5R1 1 if necessary 
to obtain optimum pulse response for both polari- 
ties and both channels with risetimeof less than 10 ns 

j. Disconnect test equipment. 

k. To return to initial settings, set Model 170;tA 
controls as follows: 



DISPLAY.... A 

main TIME/DIV 5 uSEC 



1. Refer to schematic 6 if adjustment cannot be 
made. 



b. Set A8R1.6, STD ERASE, fully ccw. 

c. Set A8RI6. FAST ERASE, fully ccw. 

d. Press and release PUSH:ERASE control. 

e. Adjust A8R30, STD COLL, to bring back- 
ground illumination just inside aluminum ring 
(figure 6-21u). 

f. Adjust A8R8, FG GRID, for maximum height 
of background illumination. 

g. Readjust Ask.lO, STD COLL, until back- 
ground illumination just fills CRT viewing area 
(figure 6-2 lb). 

h. Set PERSISTENCE control full cw (MAX). 

i. Press and release PUSH :E RASE control. 

j. Adjust A8R15, STD ERASE, cw in small in- 
crements, erasing after each adjustment, until back- 
ground just erases completely. 

Note 

If CRT cannot be made to erase com- 
pletely, rotate A8R30, STD COLL, 
slightly ccw and repeat .step j. 

k. Connect oscillator to channel A INPUT. 

l. Set oscillator controls for 8()-Hz output. 



I 
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m. Set PERSISTKNCK control fully ccw. 

n. Set oscillutor amplitude controls for 4-div 
CRT display. 

o. Set CHANNEL A VOLTS/DI V to .1 <80 div 
display). 

p. Engage SINGLE pushbutton. 

q. Set PERSISI'ENCE control fully cw (MAX). 

r. Set INTENSITY fully cw. 

8. Press and release PUSHtERASE control. 

t. Press and release RESET control to trigger 
single sweep. Observe trace inside b-div by 9-div 
rectangle for 60 sec (figure 6-2lc). 



'i Note 

I 

Repeat steps s and t and adjust FOCUS 
control as necessary for sharpest trace. 



u. Set Model 1700A controls as follows: 



main TIME/DIV 2 mSEC 

INTENSITY fully rew 

WRITING SPEED FAST 

PERSISTENCE ccw 



V. Adjust A8R29, FAST COLL, until back- 
ground illumination just fills CRT viewing area 
(figure 5-21b). 

w. Set PERSISTENCE control fully cw (MAX). 
X. Press and release PUSILERASE control. 



y. Adjust A8R 16, FAST ERASE, cw in small in- 
crements, erasing after each adjustment, until good 
compromise between no light and saturated bright- 
ness is obtained on CRT after erasing (figure r>-21d). 

z. Set o.scillator controls for 4-kHz output. 

aa. Set INTENSH'Y fully cw. 

bb. Press and release PUSH:ERA.5E control. 

cc. Press and release RESET control to trigger 
single sweep. 

Note 

Repeat steps bb and cc and adjust 
FOCUS control ns necessary for sharpest 
trace (paragraph .'t-HS). 

rid. Observe trace inside 6-div by 9-div rectan- 
gle for if) sec (figure r)-2le). 

Note 

If display fades positive too fast, adjust 
A«RU), FAST ERASE, cw slightly and 
repeat steps aa through dd. If display is 
not stored <jver entire area, adjust 
A8RI6, FAST ERASE, ccw slightly anri 
repeat steps aa through dd. 

ee. Remove test equipment. 

ff. To return to initial settings, set Model 170;IA 
controls us follows; 



CHANNEL A VOLTS/DIV OJ 

main TIME/DIV r> uSEC 

WRITING SPEED .S’l'I) 



gg. Refer to schematics 20 tmd 21 if ailjiist- 
ment cannot be made. 
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A8R74 

WCOLL 



A8R78 
MW COLL 



A8R63 
F6 ADJ 



> A6A2R46 
TRIGGER 
SENSITIVITY 
ADJ 



A6A2R63 

TRIGGER 

SENSITIVITY 

ADJ 




:ir 







A8R»2 
MW ERASE 



A8R59 
W ERASE 



I j 

A5A6 
GAIM ADJ 




I A4R22 
CAL AMPL 
ADJ 

A4R2S 

ORTHO 

ADJ 

A4R27 

PATTERN 

ADJ 

A4ce 

GATE 

RESPONSE 

ADJ 



A3A5RII 
HF ADJ 2 



A5A5C9 
HF ADJ 3 



A5A5C3 
HF ADJ I 




A9ct 

INPUT COMP 



A9RI5 

CAL 



A3A2R3 

LOW VOLTAGE ADJ 



A3A4R1 

INTENSITY LIMIT ADJ 



A3A4R16 

HIGH VOLTAGE ADJ 



A6A9R1 
XI GAIN ADJ 

A6A9R2 
MAG ADJ 

A6A9R21 
XIO GAIN ADJ 

A6A5RI3 CAL ADJ 
50MS/DIV-2SEC/DIV 

A6A5RI4 CAL ADJ , 
0.5MS/DIV-20MS/DIV 

A6A5RI5 CAL ADJ . 
5USEC/DIV-0.2MS/DIV 

A6A5R16 CAL ADJ . 
0.1USEC/DIV-2USEC/DIV 
A6A6RI3 CAL ADJ . 
5MS/DIV-0.2SEC/0IV 

A6A6RI4 CAL ADJ 
50USEC/DIV-2MS/DIV 
A6A6RI5 CAL ADJ 
0*5 USEC/DIV- 



20USEC/01V 

A6A6R16 CAL ADJ . 

0*lUSEC/DIV-0«2 USEC/OIV 



li 

i| 



II 



A9A4 



R108B 
B43 POS ; 

BPOL CENTERING 



BALADJ 



ADJ II 



A4 B BAL 



R80 

COMPOSITE 
SYNC ADJ 




A9A4R90 
CHAN A 
SYNC ZERO 

A9A4R40 
A POS 
CENTERING 
ADJ 

A9A4CI 
INPUT CAP 



A9A4C2 
INPUT CAP 



cn ct 7 /’ ce \ C 2 \ ci^z 

INPUT CAP ATTEN COMP / ATTEN COMP \ INPUT CAP \ INPUT CAP 

C3 C7 CI8 

INPUT CAP ATTEN COMP ATTEN COMP 



V-. 






A9A1, A9A2 



DETAIL A 



A6AI0C4 A6AI0CI 
HFADJ2 HFADJI 



t703A-003-4«-7S 



Figure 6-22. 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the 
parts list ore described in table 6-1. Table 6-2 lists 
the parts in alphanumeric order by reference des- 
ignator and includes the manufoctui ,r and manu- 
facturer's part number. Table 6-3 coniains the list 
of manufacturers' codes. 

6-3. ORDERING INFORMATION. 

6-4. To obtain replacement parts from Hewlett-Pack- 
ard, address order or inquiry to the nearest Hewlett- 
Packard Sales/Service Office and supply the follow- 
! ing information; 



a. Instrument model and serial number. 

b. HP part number of item(s). 

c. Quantity of partfs) desired. 

d. Reference designator of pnrt(s). 

6-6. To order a part not listed in the table, provide 
the following information; 

a. Instrument model and serial number. 

b. Description of the part, including function 
and location in the instrument. 

c. Quantity desired. 



A 


- <mp«r«(t) 


ASSY 


■ ttMrTiblv 


BD 


■■ board(i) 


BH 


bindtr h»d 


BP 


- bindptti 


C 


-e«0tM10‘®> 


CAR 


“ carbon 


CCW 


• countarclockMlia 


CER 


- caramte 


CMO 


- cabinet mount only 


COAX 


•• coaxial 


COEF 


■ coalficlant 


COMP 


• compoiitlon 


CONN 


- connactor(t) 


CRT 


- cathoda-ray tuba 


CW 


- clockwlia 


D 


-dacl(10‘*> 


DEPC 


• dapoiltad carbon 


DP 


- double pola 


DT 


■ double throw 


ELECT 


• electrolytic 


ENCAP 


■ encapiulated 


EXT 


■ external 


F 


- (arad(t) 


PET 


■ flald^effect 
tranelitorti) 


FH 


- flat head 


FILM 


■ flllleter head 


FXD 


• fixed 


G 


- giga (10^) 


GE 


• germanium 


GL 


- glait 



Table 6-1. Abbreviations 


QRD 


- ground(ed) 


H 


- hxnrylled 


HG 


• mareury 


HP 


- Hewlett-Packard 


HZ 

1 


■ hertz 


IF 


- intermedlete freq. 


IMPC 


- Impregnated 


INCD 


• Incandeicxnt 


INCL 


- include(i) 


INS 


• iniulatlonicd) 


INT 


“ internal 


K 


- kilo (10^1 


KG 


- kilogram 


LB 


- po.i'ndla) 


LH 


• left hand 


LIN 


» linear taper 


LOG 


• logarithmic taper 


LP? 


- low-pait flltar(i) 


LVR 


" lever 






M 


- mini (10^1 


MEG 


- mega (10“) 


MET FILM 


- metal film 


MET OX 


• metal oxide 


MFR 


• manufacturer 


Ml NAT 


• miniature 


MOM 


■ momtrttary 


MTG 


• mounting 


MY 


- mylar 


N 


-9 

« nano (10 ) 


N/C 


- normally closed 


NE 


- naon 


N/0 


> normally open 



for Replaceable Ports List 



NPO 


• negative positive 
zero (zero temper 
ature coefllclent) 


NPN 


• negatlve-posltlve- 
negatlve 


NSR 


■ not separately 
replaceable 


OBD 


■ order by 
description 


OH 


• oval head 


OX 


» oxide 


P 


• peak 


PC 


■ printed (etched) 
circuit(s) 


PF 


“ picofarads 


PHL 


- Phillips 


PIV 


“ peak Inverse 
voltagels) 


PNP 


• posltlvenegatlve- 
posltlve 


P/O 


- part of 


PORC 


- porcelain 


POS 


- posltion(s) 


POT 


■ potentiometar(s) 


P P 


- peak-to-peak 


PRGM 


• program 


PS 


■ polystyrene 


PWV 


• peak working 
voltage 


BECT 


- rectiflerls) 


RF 


“ radio frfl()utncy 


RFI 


■ radio frequency 
interference 


BH 


- round head 
or 

right hand 


RMO 


“ rack mount only 


RMS 


* root mean iquara 



RWV 


■ reverse working 




voltage 


S-B 


• slow-blow 


SCR 


- silicon controlled 




rectifier 


SE 


• selenium 


SEC 


- second(s) 


SECT 


• tectton(s) 


St 


■ silicon 


SIL 


« silver 


SL 


■ slide 


SP 


■ single pole 


SPL 


■ special 


ST 


- single throw 


STD 


• standard 


TA 


- tantalum 


TD 


• lime delay 


T.FL 


■ teflon 


TGL 


m toggle 


THYR 


• thyristor 


Tl 


• titanium 


TNLDIO 


- tunnel dloda(s) 


TOL 


- tolerance 


TRIM 


■ trimmer 


U 


• micro (to'*) 


V 


- volts 


VAR 


■ variable 


VOCW 


• dc working voltls 


W 


• watt(s) 


W/ 


- with 


WIV 


- working inverse 




voltage 


W/0 


- without 


ww 


“ wlrewound 



6/72 



6-1 




Replaceable Parts 



Model 1703A 




Reference 

Designation 



HP Part Number 




0S6OJ444 
01701 (66K3 
0l70a{!M0t 
0170966602 
0{70I666» 

0170} 66637 
0170366603 
01703 61106 
0170366601 
0170165316 

01701 63401 
01701 63401 
0170301103 
0170166641 
0170366607 

0170766601 
01709 66G04 
01701 66666 
0170166662 
01701 66614 

01701 66614 
0170166661 
0170166516 
01701 66660 
01701 66666 
0170366608 
0170366610 
01703 66611 

01703 66612 
0170166624 
0170361606 

1351-2510 

1351-2500 

1460 0700 

3UU-0002 

31100003 

I360-0U5 

1260-0113 

1260-0115 

U17U1-d7oO; 

1250-9IU 

1250-Ollft 

1260-01111 

UW-OllB 

OITOl-e.6001 

Ul70|-6bt)0l 

0170300206 

01701-20504 

01 TOI>' 2^702 
01 70S-0710I 
4040-02 U 
OWOl-OOlDl 
03702611 

OiTO-lU*)'} 

OiTO-O'jb^ 

0i70-0SB6 

0M0-0'«2^» 

03703167 

01703 67401 

60407645 

0370 2610 

03700063 

03701100 

01707 67406 

15200079 

017QI 63706 

017036370? 

03702173 

03700957 

01700 67407 
0170109104 

01701 23203 
03702610 
0070 0606 
15100038 
06100097 
0170323703 
0171064101 
0170704104 




Description 




POWER LINE INPUT ASSY 

BOARD ASSY: LINE RECT 

POWER SUPPLY MODULE 

eOARO ASSY; LOW VOLTAGE MOTHER 

BOARD ASSY: LOW VOLTAGE CONVERTER 

BOARD ASSY: RECT AND FILTER 
BOARD ASSY: NIGH VOLTAGE OSCI L LATD R 
ASSY: HIGH VOLTAGE MULTIPLIER 
BOARD ASSY; GATE 
VERTICAL AMPLIFIER MODULE 

ATTENUATOR ASSY 
ATTENUATOR ASSY 
ASSY; HIGH VOLTAGE MULTIPLIER 
BOARD ASSY: VERTICAL PREAMPL 
BOARD ASSY; VERTICAL OUTPUT 

BOARD ASSY: CH ANNE L A OUTPUT 
HORIZONTAL AMPLIFIER MODULE 
BOARD ASSY: HORIZONTAL MOTHER 
BOARD ASSY; TRIGGER 
BOARD ASSY; INTEGRATOR MAIN 

BOARD ASSY: INTEGRATOR DELAYED 
BOARD ASSY: SWEEP TIME MAIN 
BOARD ASSY. SWEEP TIME DELAYED 
BOARD ASSY: HOLDOFF AND COMPARATOR 
BOARD ASSY; HORIZONTAL MODE 
BOARD ASSY; HORIZONTAL PREAMPL 
BOARD A.WY: HORIZONTAL OUTPUT 
STORAGE SWITCH 
NOT ASSIGNED 
BOARD ASSY: STORAGE 
BOARD ASSY: EXT HORIZONTAL 
CONNECTOR ASSY: HIGH VOLTAGE 

BOOY:R & P CONNECTOR 2 MALE CONTACT 
CONTACT:R S P CONNECTOR MALE 
LISHIttHClCATOL SO vd: 

FU5E:CARTRIDCE Z AMP 3 AG IFOR AC OPERATIONI 
• FUSE: CARDRIDGE 3 AMP 3 AG IFOR DC 0PERA1 ION) 
CJNNECICRcBNL 

CONNECtORtSNC 

CZYXEOL'Keiiri: 

CwNNEClOH A^SYCLL PCxcK 
CdYNECIJRtUNL 
CUNNFCrORIBNC 
COXYECtUKtANC 

CrNNEtILKtD.XC 
CUlL ASSYtiUONMCM 
COIL ALSYUii;.NXiNr 
p«x;l«fk3nt , 

PH4HE tFMlM 

sjvp;»mtcm-ctHEiu 

H>l:>KCCXt 

lHZlLIJLIVL, 3LALK 

ClMaALT 

Xta^tJAQl GRAYIFOCUS) 

X.VJHCJLOF CRAY POSTION/TRIGCER LEVEL 
KNOB ASSY; VOLTS/DIV OlV/CAL 
KNJB AiiY:VOUTS/DIV 
KNOB:LEVER, JADE CRAY COUPLING 
xvj.i ijjrtutbPLAy 

KNOB ASSY 

COVER: HIGH VOLTAGE POT iFOCUSI 
KNOB: ROUND 

KNDB:HORIZONTAL POSITION -FINE 

KNOB:JAOE GRAY HORIZONTAL POSITION 

KN0B:BAR TRIC/5WEEP DISPLAY 

MOUNT: SHOCK 

SHAFT ASSY; SWEEP TIME 

SHAFT ASSY; PUSHBUTTON 

KNOB; ROUND 

KNOB ASSY (NORMI 

KNOB ASSY (CALI 

SPHING:CONTACT 

COtLAR.ANTI-ROTATION 
KNOB ASSY: BLANK 

BEZELiPUSHBUTTON KNOB, JADE GRAY 

BI1IDING POST 

RETAINEH;KUSH-ON 

RAIL:SIDE 

COVERiRAILREAR 

COVER ASSYiRAIL FRONT 

NOT ASSIGNED 

GRIP.HANOLE 




Mfr Part Number 









0960 0444 
0170166663 
01703 61101 
0170366602 
0170166664 

0170166637 
0170366603 
0170361106 
01703 66601 
01701 66B16 

01701 6340T 
01701 63401 
0)70361103 
01 701 6664) 
01703 66607 

0170766603 
0l703b6a04 
01701 66 66B 
01701 66662 
01701 66614 

0170166614 
01701 66661 
0170166616 
01701 66660 
0170166665 
0170366608 
01703 66510 
01703 66511 

01703666)2 
01 >01 66624 
017036160B 

1646 PI 
I380T 

3l.*« Ji)2 
312003 

i^a I 

tJf 1 
bMja Ui»l 
01 

aMJf, i 2 i I 

Ije 12P-1 

JfJi' 121 I 

0170300206 

JlUl 2cr<0^f 

01701 

01 rj)> 0710) 
4)40 -Oil: 'Y 
01701 
0370 2611 

OWJ 'i 

'i; \)f; 

03702167 

0170367401 

5040 7645 

03702510 

03700953 

03701100 

0170767406 

OBD 

0170163705 

0170363702 

03702173 

03700967 

0)70067407 

0170100104 

01701 23203 
02702610 
0370 0606 
1610 0038 
CI8S014 24D 

01709 23703 

01710 64101 
01707 01UN4 
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Model 1703A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


fJfP21 


60308734 




GEAR RING HANDLE 


7B4HO 


SOTO 8734 


MP38 


603OB736 




CEAR;HUB HANDLE 


78480 


6070 8736 


MP39 

MP40 


14600604 

50400611 




SPRING:COMPRES5IOM 

CAP:TRIMHANDLE 


70460 


14600604 

6040051) 


MP41 

WP42 

MP43 

MP4K 

MP46 

WP47 

UP<16 

MP49 

MP&O 

MPM 

NrP62 


0170300703 


1 


NOT ASSIGNED 
PANEL; REAR 


70480 


0170300703 


Ml>63 


6001 1060 


1 


PRAMEiREAR 


28460 


5001 1050 


MP64 

MP5& 


60405861 


4 


NOT ASSIGNED 
FQOT:BASE 


78480 


6040 6861 


MP&d 


01701 04109 


1 


COVERiTRANSFORMER 


78480 


0170104100 


WP57 


0170104106 


1 


COVERCRT 


78480 


0)70104)08 


MP&8 


Q170300<Ut 


1 


DECKlBATTERV 


78480 


0)7030010) 


MP&9 


0170300603 


1 


SHIELD;GATE 


78480 


0170300603 


UP66 


0370 3307 


1 


CORE;FtOATINr. 


78480 


0370 7397 


MP67 


01707 67404 


1 


KN08ASSY 


78480 


01707 6 7401 


MP68 


0170107303 


t 


KEEPER PL BOARDS 


78480 


0)701 07303 


MP73 


14000788 


1 


CIAMPCRT, OLIVE 


78480 


140007Q8 


MP74 


03801019 


7 


5TAND0PF:CRT 


28480 


038D10I9 


MP7S 


0T7O:i6O6O? 


1 


SHIELD CRT 


7B480 


0170360602 


MP76 


01703 04106 


1 


C0VER:T0P 


26480 


01703 041D5 


MP77 


0170^0410? 


1 


COVER;BOTTOM 


78460 


DI703 0410? 


MP78 


14000036 


1 


CLAMP-HOSE 


68796 


36H 


MP79 


16000364 


1 


COLLAR: PRECISION 55T 


7B480 


15000364 


MP8? 


17000408 


1 


COVERXRT SOCKET 


76480 


1700 0406 


WP8S 


01 70304103 


1 


COVER POWER SUPPLY 


78480 


01703 04103 


MP86 


0363 0068 


2 


CONTACT GROUND 


78480 


0363 0068 


MP80 


13000064 


B 


RECEPTACLE 


78480 


1390 0084 


MP90 


03700C84 




KN0B PUSHBUT70N FAST 


78480 


03700684 


MPOl 


03/00684 


1 


KNOB PUSHBUTTON STD 


78480 


os/oncB-i 


MP07 


0370 06K4 


1 


KNOB.PU5H6UTTON STORE 


78480 


D37D0C84 


MP03 


60405867 


4 


CAP: FOOT 


28480 


6040 S8C7 


MP94 


03700684 


1 


KNOB PUSHBUTTON CONV 


78480 


03/D06B4 




11400036 


1 


OIAL-TURNS COUNTING 


28460 


11400036 


MPOd 


0170301701 


1 


BRACKET;5T0RAGE SWITCH 


78480 


017030170) 


MP87 


0170301707 


1 


BRACKET STORAGE SWITCH/PUSH ERASE 


78480 


0)70301707 


UP9B 


0170167416 


5 


KNOB PUSHBUTTON 


78480 


0170167416 


^fP00 


01701 67410 


1 


KNOB ASSY ICALl 


78460 


01701 67410 


MPlOO 


01701 67470 


1 


KNOB ASSYiOELAYED TRIGGER LEVEL , 


7B460 


01701 67470 


MPtO) 


03700604 


1 


PUSHBUTTON B POLARITY 


76460 


03700601 


MPt07 


03700671 


4 


PUSHBUTTON BLANK 


78-180 


03700671 


MPt03 


0370761) 




KNOB STORE TIME 


28480 


0370 7611 


MPI04 

MPI06 


0350 0083 
1540070? 


1 


<MP KM MUST BE ORDERED FOR THISPARTI 
DECAL: HARVEST GOLD FOR MP103 

COVER, FRONT PANEL 


D6087 

78-180 


WC66 
1540 0707 


MPI06 


50400516 


1 


CASE. ACCESSORY 


78460 


60100516 


XVI 


17000037 


1 


SOCKETiCRT TUBE 


72876 


97097 


PI 


l£U-?4l^ 


1 


aODfiR 6 p CPNNtCrCR 15 «Alk CUNfACr 




l02i ‘I5P 


P^ 

HI 




1 


NOT ASSIGNED 
KtVAR LUNP •iK UHH 




21J0-120'> 




7100 05 A3 


1 


(7NTCN5ITV1 

R VARCOMP 75MEGOHM mUN I/2W 


12607 


307V X 


Hi 


1 




:CKP lUJ JHK l/tU 


J1I71 


Li% li>tl 




71D0-04711 


1 


RCVAk COMP 20k CHK LIN 


^6460 


2I00‘>0429 






1 


iriA:E alism 

LIVAA :EK lUOK Cl- OT LIN l/^H 


2B4JO 


2100-3191 


Hh 




1 


(ASTIGMATISM) 

KtVAA CUKP 5K OHM lUt 10 CLOG I/4K 


78400 


2100-2514 


Hf 




1 


uxr H.miz VEKMEKI 

RtVAk ;OKP :HK «!U< UN 1/7W 


7a«iio 


2lua-jU9 


KB 


^luo *Jtvo 


1 


IST3RE TIME 1 

KEVAH CIR y\}K OHM 20X UN I/2H 


7B400 


2100-3190 


SI 


iiioi-0‘i40 


1 


tPEKSUUNCEl 
SKITCKMLGCLE UPOl 


7t!4rtO 


3101-0940 


S4 




1 


IPJNEkI 

U 1 tCH |P,0 REAR PANEL, SEE MP57IP0VUER MODE 


26480 


3IJ1-1391 


S3 


3101 0044 


1 


SWITCH PUSHBUTTON 5P5T 


81073 


301 NO 


n 


0170361106 


1 


TRANSFORMER 


2B480 


0170361105 


VI 


50833457 


1 


C4TCP31 PhUSPHJK 


28490 


5043-3400 


VUI 


0170361515 


1 


CABLE ASSY: INT SYNC (VERT PREAIMPL TO TRIGGER! 


78480 


01/0361615 


W7 


0170361609 


2 


CABLE ASSY, TWIN LEADIVERT TO CRT) 


28480 


01703 61600 


W3 


0170361600 


1 


CABLE ASSY; TWIN LEAD 1H0RI70NTAL TO CRT) 


78480 


01703 61600 


W4 


01703 51603 


1 


CABLE ASSY; CHOP BLANKING (VERT PREAIMPL TO GATE) 


28480 


01703 61603 


W5 


OI7O3B1G04 


1 


CABLt ASSY: BLANKING IHOHIZ PREAMPL TO GATE) 


7B48Q 


0170361604 


W6 

W7 


01701 61C09 
01703 61607 


m 


CABLE ASSY; ALT TRIGGER »H0R1Z PREAMPL TO VERTICAL 
PREAMPL) 

cable ASSY; CAL t VOLT 


oo 


0170161600 

0170361602 
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Replaceable Parts 



Model 1703A 




Kgna.”n HP Par. Number Qw 



Description 




Miidi 

A2HI 

Mint 

A2Hi 

A2R4 

A3 

A3UP1 

A3MP2 

A2MP3 

A3EQ1 

A3EQ2 

A3Wt 

A3X01 

AiAt 

ASAtCl 

lUlLi ' 

AJAU) 

A4AkC7 

A>AICJ» 

AiA|C'» 

A.UK10 

AJAULI 

A3AIC12 

A3AtCl3 

AUICkI 

AUKh^ 

AlfclCKi 

AiAlUi 

AiAlCK^ 

AIAICmo 

A3AtCfl7 

AiAlJt 



AUU 7 

AUKrt 

A34IL9 

A3A11I . 

AUUli 

AJAMPl 

A3AiUl 

A3AIQ2 

A'iAlKi 

A)A|A.d 

Aj4»lKi 



A3AUV 
AUIRHI 
A341K11 
M i«* Ik W 
AJAikli 



01703 6160S 
01701 61630 
B13(M63I 
0170361610 
0170361607 
0170361613 
IAOO'*0064 
1001-063$ 
101016 

00600444 
2110-004} ■» 



017Ji-A6)6i 

016J-JA«} 

0160-2361 

O1S0-J364 

I901-0C46 

1400 0633 

04U-120- 

Q667-IOJ1 

06t4-i04l 

0684-1631 

0l703>6n0l 

01700 00600 

0170306601 

0170304701 

13000077 

60600476 

IS640300 

1664-0063 

0170361612 

6060 0665 

0l70)-66533 

uieo-tHi4 

01600302 

01602148 

01^0-0091 

OI60-OOQL 

016J-0096 

OlfiJ-0159 

0160-0159 

0L6l)-0367 

0160-0096 

01500064 

01600064 

I90l-00v» 

1901-0046 

190i-!)4|b 

1901-0040 

1084*0094 

10010045 

1251-7409 



0100-3130 

9100-3130 

9140-0210 

9100-3139 

9100-1139 

9100-3139 

9100*3139 

9100-3139 

9100-3139 

9I0U-3139 

9100-3139 

1400*0>«73 

1664-0090 

1664 0082 

orel-0015 

0687-4711 

06 8%-lOn 

ObM7-22Ul 
oeil 1670 
0612-0047 
0757 0908 
0684-^711 

<0698 4306 
/ Oe 04-1041 
I 0614-2731 
Oo^4-27il 
06H4- 1041 



I 





Mfr Part Number 



CABLE AS5V: EXr H0RI2 INPUT (EXT H0RI2 AMPL TO HORIZ 



PREAMPU 

CABLE ASSV;Z AXIS INPUT 

CABLE ASSV: CHANNEL A OUTPUT 

CABLE ASSV: POWER CARD 7 B FT 

CABLE ASSV; LINE SVNC (LINE RECTIFIER TO TRICSERI 

CABLE ASSV; POWER INPUT 

CABLE ASSV: MAIN 

FUsEHCLJFii.ExtmLr K p.'ii rtPL 
DIODE ASSViSI lOOV 
COVER; STORAGE 

POWER LINE INPUT ASSV 
FJbfcD.SOAUP 12SV S17il-iu:i< 
tFOA 2J0 VJLT jPE&ATtJNI 
FUbt.CARIKtS.:. <i.ii ARP SLOW HLJW 
IFCA Itb V?t.t CPERAtlJM 
CLIP; mounting 



n^AXD ASSVCLtNt RFLT 
A8 C.F«D CEH U.ai UF »bO*2UV 10SVDC.< 

I SIFAO cLFCr ZJJO UF »7b-LUA SOVJSh 
C tFXD CEK U.l JF •bO'ZOI lUOVCCN 



3U7E CSILICUN O.FbA lUUPlV 
CORPJNENT CLIP. blACK ViNVL 
R.FXB Zil’J .tlR b* S« 

■ttFXU CdPP ILK C.I|U Idl 1/ZU 

R.FXU CORP lUOR LrIR IJt l/Rb 

RiFXOCOMP ISOOOHM 10\ I/4W 

POWER SUPPLV MODULE 

SHIELD. TRANSFORMER 

BOX; POWER 

GUSSET; POWER BOX 

WASHER: INSULATOR 

INSULATOR; TRANSISTOR MICA 

TRANSISTOR: SI NPN PD - B3 6W FT • 4MHZ 

TST4rSI NPN 

CA8LE:HIGH VOLTAGE 

CABLE; 01 CONNECTOR 

SJ4RD 4SSVA tow VOLTAGE MOTHER 

CtPXik XLECI IOi> IIP .Ib-lUX bJVDCN 

CFXDUVOOIBUF 200VDCW 

CFXD ELECT D47UF ZDRSOVDCW 

CtFXD ELECT 13 UF ebO-lUt IU040CH 

CSFXU ELECT lU UF .RQ-1U4 muXJCU 

ClFXD ELECT 13U UF ZUT 2UVCC4 

DELETED 

CtFXD ELECT 723 UF XUt lOVuLU 
CtFx3 ELECT Z2U UF 2Ui lUVDCM 
CtFXD ELECT 20UF Ioak200vDCW 

CtFXD tucr laiT UF zot xovscu 

C:FXDCER ai UF .eO-lON lOOVDCW 

CFXDCERD.TUF tB0-20H lOOVDCW 

SI33EISIUC3N J.TRA lUOPIV 

UlOSttSIllCUN U.7SA lUUPU 

t't33EtSlLlC3N 4UUPIV INbUdJ 

DIJUctSlLlCCN 30P4 30UV 

TrtV4ISIURtliILt|TR4l b.irCH 

NOT ASSIGNED 

DIODE: SILICON lOOV 7B0MA 

NCDYtli 4. P CCNNtCTNP |J FtPALt CUNIACT 



COIL:75UH 
C3ILt7b UM 
COIL; CHOKE lOOUHSS 
CDlLtTN UH 
CUTLtTb UH 
C3Titls UH 

CDlLtTb LH 
CDIltTS UH 
CUlLtTb UH 
C3IL(7b UH 

CSILt lb UH T 

UHACXeltCCiRPINENT U|P 
ISTRtbl NPRISlMlttK TU X’.labTI 
THYRISTOR; SCR JEDECTVPE 2N444T 
4tFXC ret JX lillU CHR bC In 
4tfXD CUFIP <V70 oll>* lot l/Z« 
4tFXU CJRP CHii IOC l/nU 

LlFXD CLHP Zt. ubn |0« ,/Z» 
R;FXOWW2 70HMS%2W 
RtFxJ X. 5 jrtu tx >IH 
fl:FXD MET FLM 220 OHM 2^ I,8.V 
4tFX3 CCNP CTU wH- 10^ t/n« 

R;FXD FLM TSOK OHM 5M/8W 
4tFX3 CJHP lout DH“ |0» 1/*W 
RIFXL CHRP ZIK JHR .04 l/Cb 
AIFX3 CUhp ,'7t uri ior i/rk ' 
tiFXO t,RP IDJr t.XR IJi i/RW 






OI7036I60B 

0T7036I60S 

01701 SIS20 

KH7147 

0I7036ISI0 

Q1703BI607 

0170361613 

J4Z01R 

5CA Jl 

tOIOTB 

00600444 
R^L t/Z 



01701'btrCl 

:3Z3MoiLbj><szb-:oH 

J'NIZRJ 

PMl-lUO-t.fi. lUbT 

SH J‘P- 7 
T) 

UPlI-IZUR 
'0 1041 
C4 lORI 
CB 1621 
0I703-6I10I 
0’ 700 00600 
Dl 703 06601 
01703 0470T 
I4B62600FI2 
• 112 ' 

SJE074 
ZN3066 
0170361612 
6060 0606 
01 rOt-bbT'IZ 
OIRO'Ini-l 
io;pia302PTs 
1 600474X006 A2DVS 
j00iat>FII103CZ-r,SR 
IUUIOl>F|UOOCZ-OS*r 
lb03l07X0JZU4Z'3V6 



I iO-Of: } 

|.T0-016\ 



34D206F2(X)FJ4 DBS 

l5JU10rxJjZUbZ-3»' 

B13I 100 651 1l4l2 
BI3M00661 1042 
5«ijb'}- r 
sRMia-r 

IN-iuOO i 

lyoioxu 

M'T-IZ 

1001 0046 
16. -r l>n- i 
\ 

i 'll 

0100-3138 . 

OIOO-4M'» ' 
16-1315-124 
bloo-JM* 

"I00-4M? 

oiod-ii.yi I 

PIOO-,414' 

NI00'4M« 

Oll)i>'-4H7 

')|U0.IM7 

pioj-4n> 

721-OdlK 
lUbR-OJa I 
SR 1360 7 
37l>l-041f 
EO *71.' 

C) 1311 

fl* ZZOl 
0811 1670 
3"IZ-»jcf 
07S7DOOB 
till 

0608 4306 
'•■I TJRl 
: > zMi 
: ‘ ZMi 
C'- LUr.l 
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Model 1703A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0b4A»)03L 


17 


KtPKO COMP 103 UMH lot 1/4U 


01121 


C8 1031 




ObB4-;73i 




RtfXD COHP 275 OHM lOt l/4t< 


01121 


ca 2211 




*31 




ktFtO COMP 274 OHM lot 1/40 


01121 


Cd 2731 




07>7-0V« ' 


1 


RIFXD lET FIX U.2 CXX IX 1/2X 


26450 


0757-0'^89 






3 


klFRO COMP IMtSONM It 1/4W 


01121 


CB lOSl 


tlUlUV 


0C8:32;0G 




B FXD COMP 27 0HM6“HMW 


01121 


CB2T0S 


A3AU20 






klFXO COMP 103K OHM 101 1/4W 


01121 


ca losi 




0|70l-bllJ4 


1 


rSAOIOtFiAimE 


2B480 


01TOl>atlDS 


A3AIVR1 


1902-31^2 


1 


3I3I7E BREtKDOaXtlb.aV 2X AUO XX 


28460 


1902-3302 


A3AkVA^ 


ju%4 


1 


OlOOt BMEARDOPNISUICOM J*83tf 4t 


28480 


1902*J0S9 


A3A1VH3 


1002-3316 


1 


DIODE BREAKOOWNiJSJV 3%40OMW 


78480 


1807 - 3314 


A3A1VR4 


1007-3002 


1 


DIODE BBEAKD0MN:2.37VE\ 


2SA80 


1B02-3002 


A3A1XA2 


I3fii-i066 


3 


CONNECTOR PC 10 TUNING FORK TYPE CON 


07660 


i43-aio-0T-ns8 1 


A3AIXA3 


13SN1068 




CONNECTOR PC 10 TUNING FORK TYPE CON 


07660 


1A3-0IO-07-TI6B 


A3A1XA4 


iTfit-ioes 




CONNECTOR:PC 10 TUMNC FORK TYPE CON 


07660 


T43-ai0-07-1l6B 


A3AIX01 


1700-0186 


1 


SOCKETJNTECRATED CIRCUIT B PIN 


aiEoe 


B048-IC44 




01701-56664 




BOARD ASSY. LOW VOLTAGE CONVERTER 


2SAB0 


01701-SBBSA 


MUCI 


01600168 




C:FXDMY0.1 UF 10\200VDCW 


662BO 


193P 10407PIS 


AU2C2 


QinOOICB 




C:FXDMY0.IUF 10Y 200VDCW 


66789 


197P IG497PTS 




OL50>009B 




CtF>D ELECt U> UF 2D< 20VUCX 


S6289 


1403107X0020S2-DYS 


A1A2CV 


UIH0-1BJ2 


1 


ClFaO AL ELECr ISO UF >7S-10X 60VOCM 


46269 


39D147C040EJ4-DS6 


AiUC^ 


OlB0-t)O9B 




CtFKD ELECT IJO UF 2DX 20VDCH 


462B9 


1403107K002042-3Y& 


AiA/Cft 


oiuo-natj 


1 


CtFXD ELECT S30 UF »7S-10X tOVOCU 


28460 


0180-1760 


AUiCf 


0160 00B4 


4 


CFXDCER01 UF »fl0-20'^ 100VOCW 


77067 


8131 100651 1042 


434^ca 


0160-0350 


3 


ClFRO MY 0*22 UF lOt 200VDCM 


28460 


0160-0)50 


45A?C9 


01600064 




CFXDCERG1 UF ^6020% 100VDCW 


7308? 


1BJ1 I006BI 1042 


A3A^CIU 


0160-3461 




CtFRD CEk 0«0l UF *50-20t 100VOCM 


46259 


COTJhlOlf 101tS2S-:ox 


AJA2CU 


01600064 




CiFXDCERIXI UF *60 - Wl IOOVDCIV 


73087 


B13I 100C6I 1042 


A3A2LU 


oiso-; i*i 


1 


C(fX3 CEK 6H0 PF 60/204 lOUOVOCW 


91418 


FYPE R 


A3A2C13 


01bD-[)U6 




CtfXO MY 0.1 OF 10X 200VDCU 


46269 


192Pi0492-Pr4 


AU2CW 


01600064 




CFXDCER01 UF .BO-TON tOOVDCW 


72067 


B13M0064M04Z 


A3A2CKI 


1901-3040 




UnOEtSiLtCJX 30X6 30*V 


07263 


F0C10RR 


AU2CA^ 


1901-0040 




OlOOEt^lLULN 30MA 30UV 


07263 


PDG1085 


A)A2CRi 


1901-0040 


4 


UlaOEtSlLtCON SOPIV 


284E0 


1901-0049 


AJA2CKk 


1901-0049 




UlUOElMLtCCN SOPIV 


26400 


1901-0049 


A3A?CK^ 


1901-3046 > 




01Q0E<SHTC3N 0.74A iOOPIY 


04713 


SKI346-7 


A3A2E1 


0170000606 


1 


SHIELD TRANSFORMER 


28480 


0170000606 


A3A2LI 


9140-0128 


1 


COlLtFXO HF 22 UH 


28480 


9140-0128 


A3A2MPI 


1206 0227 




HEAT DISSIPATOR:SEMICONOUCTOR 


7C480 


1206 0227 


A3A2J1 


1544-0010 


2 


TSTRtSI 


80131 


2Y2646 


m3A^U2 


166«>0«76 


1 


Tsrktii NP9 


02734 


293679 


A3A2g5 


1B6^>0039 


1 


rsuesi NP9 


80131 


2N3043 


A3A2U^ 


1541-0027 


t 


r^lKtSt PNP 


0726J 


SISSSS 


AiA^Kl 


0&H4-1221 


A 


RtFXO CCMP U24 OHM IDA 1/4W 


01121 


ca 1221 


A3A2H2 


0554-2721 


ft 


MtFXU COMP 2733 UmH lOt 1/4M 


01121 


1 CD 2T21 


AiA^KA 


2100-1760 


2 


kCVAK Nk 5X OHM 44 TYPE V 1W 


2B480 


^ 2100-1760 


A3A2K<^ 


0747-0199 


1 


4tFX0 ME7 FLM 2U4X GrtM It 1/50 


25450 


OTST-Oiva 


. AiA2R5 


0747-0^4i 


u 


ktFx3 ME7 FIM lU.OX OHM It t/S» 


254 BO 


0757-04^7 


AiA2k6 


0474-4721 


12 


•UFXO COMP 4733 OHM lOt 1/4W 


01121 


Cd 4721 


A3A2KT 


0664-1011 




MtFXO COMP 100 CHM lOt 1/4M 


01121 


C8 1011 


A3A?Ki> 


0654-1011 




KtFXO COMP 100 OHM lOt 1/4M 


01121 


ca 1011 


AiA2A» 


0664-1011 




KtFxO COMP 100 OHM lOt 1/4W 


01121 


C« 1011 


A3A2k|g 


04B4-1D11 




XtFxO COXP 130 CHX lOX 1/*M 


01121 


CB toil 


A3A2AU 


069H-3I49 


t 


H1FX3 MEI FLM 26.15 OHM It 1 /Om 


2B460 


0q98-3149 


AJA2R1^ 


0747-0401 


14 


Atno MEr FkM 100 OHM It l/6rf 


23450 


0747-0401 


A3A2kli 


0454-1421 




KkFXO CUMP 1400 OMM 13t 1/4W 


0II21 


CB 1S21 


A3A2KK 


04b4-104l 




KCFXD CUMP 1034 OHM lOt 1/4W 


01121 


ce 1041 




0654-2211 


12 


kkFXO COMP 220 OHM lot 1/4M 


01121 


Cd 2211 


AJA2k|« 


Oei3D(»0 


1 


R.FXDWW1000HM6%3W 


25480 


0613 0060 


A3A2I1 


9100-3142 


1 


IkASSFOKMEk 


254B0 


9100-3142 


A1A2UI 


1820-00*v4 


1 


tCUlM. OP. AMP. 14k MlN.i10-99l 


0/263 


U487'^D939X 


A342VrL 


llOJ-OUil ' 


2 


Jl3D(t5KEAkQOMN 6.2Y 


04713 


IN5.3 


AJA2tfM2 


1902-3246 


1 


D100E k8KEAkD0k4 StlKON 23.7V 4t 


26450 


lV02*32St. 


A3A2WK3 


1902-0197 


1 


DlUiiE 6 riakojhmsili:un a2.sv sx 


25480 


1902-0197 


A3A3X02 


1204-0277 


1 


XLAT DlSSIPAnilSEXtCONDUCIOR 


2B4B0 


1204-0227 


AiA2MUi 


1200-0763 


1 


sjcsimc a-PiN. TCP lo-s case 


71/84 


133-98-92-061 


A>4a 


01701 66M7 




BU..PO ASSTIPECT FUIEP 


254B0 


0170166437 


A3AiCK 


0150-0091 




C(FXD ELECr 10 UF *40-10t 100VDCU 


46289 


3001067 1000C2-04M 


A34AC2 


UU0-2i4<» 


4 


UFXB Al ELECT ISO UF ♦7S-10X TSVOCH 


46289 


39D1470O74FJ4-OSB 


A3A3C3 


01B0-009B 




CkFXO tlECf 133 UF 20t 20V0CW 


46289 


tsoDiarxoa2as2>ovs 


AjASl.^ 


OIBO-0075 




CtFXD ELECT 130 UF 20X 2OV0CW 


46289 


1400107X00.. J42-0Y4 


A3A3C& 


01BO-OOOB 




C FXD ELECT 1110 UF TON 30VDCW 


B62B9 


150Dt07X0020S22)V5 


A3A3C6 


0160*0006 




C:FXO EUCT 100 UF 20% 20VDCW 


46280 


1400I07X0010S7DYS 


A3A3C7 . 


0160-2344 




CiFXDALELECT 1B00F t75-10% 7BVLwiV 


46769 


39D147C075FJ4.0S6 


A3A3C8 


0180-0150 




C:FXD ELECT 220 UF 20\ 10VDCW 


7B460 


0180-0149 


A3A3C9 


0I50-0C95 




ClFXD ELECT 100 UF 2UX 20V3CW 


B6289 


tS0010rxo02DS2-OTS 


A3A3CIO 


0150-0096 




CtFXO Eircr 133 UF 20X 2OV0CW 


46289 


1403107X002042-DYS 


AjA&LkI 


»'>iU-06*b 


a 


DlQOEtSl 200V |A 


28460 


1901-0646 


A3^3Ck? 


190l-064t 




OIDOEISI 200V lA 


2B4B0 


1901-0646 


AiA^Lk J 


1901-064 . 




DlUDc tSI 200V lA 


28480 


1901-0646 


A)A3CA4 


1901-0646 




DI3UU61 2J0V U 


254B0 


1901-0646 


AjaJCk^ 


1901-0646 




' DIODE tSI 200V |A 


26460 


19UI-0646 


A3a jCAA 


IVOI-Od-6 




'0I3DEC4I 203V U 


28460 


1901-0646 


A1A3CKT 


I9dl-Ul>*i> 




blOOLtSl 200V lA 


26480 


1901-0646 


A)A)CMb 


1901-0646 




UnOEtSi 200V u 


26480 


IVDl-Obaa 
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Model 1703A 



Replaceable Parts 



Table 6-2, Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AUkk 






t;iL1 76 0-4 


JHSFV 


^IJli-ll V> 








(.0IH76 U » 


4r>k«l) 


d|JJ»Jl)* 


A 


0V0l-0W» 


1 


liU'<At;4fkU1:^t4 oaSk** 7U 




6bS7 




lAUO-OA?^ 




nACKtmom'ii6£M i.Ui' 


OJrtTr 


721-0004 


liMti 




i 


tHA'iSrUH'ltlttlOt^U d 


^d«bO 


P100-J7H 




Ul)03-K6ll>l 




6GAR0 A6SVtH!6i Vl'irAuk 




017U3^6b*>33 


A3A4AI 


0170361104 




TRANSFORMER ASSY: HIGH VOLTAGE 


78480 


0I7O3CIIO4 


AU^Cl 


OlAO-]A4i 




UF*D LLK 0>l J7 *-0-701 SOVJCii 


77667 


dlJl-USO 661 -IDaE 


AUiC/ 






CI7XJ CeK 16UU pr 70t VtItH 




d24»025-X5BO-l'i2'4 


A.5AHC1 


J)bU-lNr> 




LIFAU ULLI is UF IDT LDVllCN 


ZtMlO 


01«ji)*l 746 




J|l‘U-07<)| 




LIFXU UtCI 1.0 UF 1U( JSVllLd 


bbib^ 


t60B10FX“3m7-3YS 




otPLj>^k;4u 




C1F»0 LLECI 16 UF IDS, 7l)VDCU 


28480 


oteo-1746 


AiA*Lu 


iHeu-illtl 




rtFxi) ny o»iU uf ioa ^ooycoe 


b9 


1V2P 10392 ‘.MV 


AK>*cr 


OICOSSOI 


. r 


Df XD C€n 6000PP 3K VDCW 


66760 


44CI48A) 




0160 380T 




C:FXD CER 6000PF 70% 3K VDCW 


66 760 


44CM8AI 


AUhLV 


01603801 




CFyoCERSOOOPF ?0 t6 3k VDCW 


6C7BO 


44C148AI 


Ai4tao 


01603801 




CFXOCER6000PF7O6 3K VDCW 


607R0 


44CMSAI; 


asahCU 


01603801 




CFXD CER 5000 PF 706 3X VDCW 


68780 


44C148A1' 


( AjA^CU 


01603801 




C FXD CER 6000 Pf 706 3X VDCW 


66780 


44C148A1 


A)AAC)> 


01603403 




NOT ASSIGNED 

C:FXDCER 1500PF 7066KVDCW 


77087 


87e07SX6R0 16710 


AiAsCI'l 


01603801 




CFXD CER 5000PF 7176 3K VDCW 


66789 


44C148AI 


A'lAALke 


01603801 




CFXD CER 5000 PF 706, 3X VDCW 


66760 


44C148AI 


' ’ AWsCU 


01603801 




CFXD CER 5000 PF 706 3K VDCW 


66260 


44CI4SAI 


AiAiCife 


01603801 




CrfXD C£R 6000 PF 3K VDCW 


66780 


44C14eAI 


AJA**^*'* 


01603801 




ClFXD CER 6000 PF 206 3K VDCW 


66780 


44CI48A1 


AJA*»t<D 


01603801 




CFXD CER 6000 PF 706 3K VDCW 


66780 


44CI48A1 


Al 4*»Li \ 


01603801 




CFXD CER SOOOPF 70\ 3K VDCW 


667B0 


44CI48AI 


AjA<iI.B4( 


01603801 




CFXO CER 6000 TF 706 3 K VDCW 


66780 


44CI48A1 


AU%Crf> 


0>6O38Q1 




C: FXO CER 5000 PF 706 3K VDOV 


66780 


44CI48A1 


A)4i.C^^ 


OlbD-lkA} 




UFXU UK 0.1 Uf fnO-JUt 60VJ7N 


720E2 


bl>l-050H3l"li)41 


A3A«M.f^l 


l>01 ' JoAU 




Dl JOt tSlL ICJ'I iOVL 30UV 


07263 


F0'>ued 




19J1»JU^D 




UnJEtXlLILUN 30KX 3UifV 


072n1 


FUO1O40 








UIJOa^lLUO'4 404V 


0726 3 


>0'*106B 




k<13l-J0Ai) 




)i33trvlLlCiir> )0h« iOr<v 


07263 


FOClOed 


■ A)A^Ch> 






LIJJ£ eSIULO*^ )CPIV 


2P4E0 


lQOl-0049 


A)i;»'f£r«u 


I9.)l^0d49 




JiuoEtsiirco'i 5CPIV 


2d4ti0 


r>Ul-0C49 


AIhSLAT 


1131-1073 


»’ 


UlOilECSI 4ECIIFIE4 HVi 10 KA 


2S4E0 


)90|ol022 








Dl,7JLC6t KECIIFIFA HV* 10 riA 


2^460 


|901»|022 


A 


19010660 




UnoFtSlLlCU.'* 730-IA 


78480 


loot 0669 


AaaaCRU 


l7l)l-jOSO 




31D3il6UIC.IN JORA JChV 


07263 


fOCiJEF* 


A i 


ilso jjie 


2 


LA'4PtL^iJK UJ SIUIpMIPS 0»1k» 


odeob 


4o4-cn(t-2Hi 


AU>il)t. 


irl-O-OOlb 




IA.4RU>LWW UO HIU14PPS Volk 


0^d06 


47A-CI^F-2(U 


A)aaSK 


/Hu»0C3k 


1 


► A‘IP 2^Jv 


r5»i’j 


31200U 


A|44i.Lk 


9|<V0-U17'/ 


i 


:aii/c^icpE z/pii UH ioi 


244B0 


U40-017A 


AirttAr’l 


*>04l)»b4U? 


I 


'l3UNTirKA’^>FPmtR 


2E4P0 


6040-0402 




>0kO* Okie 


i 


trHANSFLAKLH 


2d4t!0 


6J<iO-* J4ii) 


A)A>»Hi»i 




«' 


xtAEHIVXI PA'I IIJ Pon Oil «>AOAt,6Ul)’>LO 


UVJOO 


i«ir> 


A3A4MP4 


i 


2 


^UMHbX liSTL 


40120 


'240* 


AjA**wk 




i 


rsIKtSt 6PMS!LLCUL *m,d 7N.S8AI 


27460 


1^54-0023 


A 


iPb<»-oa'» 


N»> 


npn 


Foni 


2V3904 


A)A<iwft 


lMM»aOJk 


1 


tSTHISt PNPIXlLECUD fdOK 761U7I 


a%hO 


Ik6>-0UL)1 


A K-9K i 




i 


HrVA4 CFKHIT 20S JMH IU 4 iVi lfi4 


2b4V0 


2100-2“‘14 


vKr* 


0767 0470 


1 


R: FXDMETFLM 167KOHM l\ l;BW 


2d4li0 


0757 0470 


AiA^hk 


Uilrh-reOI 


t 


<IFXj 4!t FIR 3.6 MVL'M'l 14 ..UH 


2'i>»B0 


0690-7407 




o^9;r-*>s«V 


2 


KFFTC “it PlR l.it iJHM l.os 1/7A 


2P4PO 


OdU-II.V 


AU'«N'> 






<t*AO RET HR l.P FVUUiLI 1.04 l/7d 


234U0 


0b'1o-6)22 ' ) 


4 |4^ni> 




?»> 


iZ'*? iJOJ C^H ItK |/ik 


D117I 


CR 1071 


A^kSk^ 


0 dK*.-s/^1 




41FX3 CORP A710 IIMI’ 104 I/6A 


UU2I 


CD 4721 


A3A4P8 

AiA<»i4<T 


t>«H - *»7 J| 


J 


NOT ASSIGNED 

ittlXO CUI*^ kTH CHK IOC 1/AU 


01121 


C<* 4 73 1 ' 


ASa**k h> 


Ut>H‘.»|02l 




><tFXJ CJ1P lJUO Irtil lOX l/Ak 


01121 


C3 1021 


A)A4r«U 


o&tA-io.ri 




PJ*“R‘7 CG'^P 1001) klHl* iUX l/<7h 


01121 


C** 1021 


4»A>*hU 


0ob7-^6l 1 


1 


'.IFxO CoRP 6tO OR* lOX l/ii. 


01121 


it ^611 


A)&.»kk.- 


Ossfix^lO 11 




lUFXD CCRP lOR LR* lOt I/4W 


uiut 


:e 1031 


AJiitKK 


0. lit-iim 




lux CH»* lOl I/*** 


31171 


v\ lOJl 


•*!**•* 1^1*5 


31003360 


1 


fl:VAR CERMET 7MEG0HM 706 UN l,7W 


73138 


77XR7M 


*• 3'»'»A 1 


U'»Pk-|f/31 




Ufxc ZJA\> lOX I'MM 104 I/4U 


DI121 


C(* 1031 


AM4RI7 


06608710 


1 


H:FXO CAR FILM 29 MEGOHM 106 IW 


78480 


0606 8719 


A>AAKio 






Ilrx:) ;ERP 1 MEGOHM 1M/4W ' 


01121 


ti 10^1 


A3A4R19 


0698 6186 


1 


R:FXDCOMPI6KOHM 106 l/BW 


78460 


0698 6186 


Ai..-t» 


Jl 


1 


1 44SSI J'\ VJlTA*,i 


264HD 


01/03-61104 


A kA>»A» • 


7llU-37t.‘- 


U 


Ik O.J 


9l«06 


CJO'l-32C^ 


A tA>) 


0170361106 




ASSY; HIGH VOLTAGE MULTIPLIER 


774H0 


0i;O3611X 


A3A5f t 


01701-76608 


t 


BOARD:ETCHED 


70480 


01701-76608 
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Model 1703A 



Replaceable Parts 



Table 6'2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Ah 


0l7u) 




>^SVtl<l.lt 


rfdAbl) 


01 704 -O6501 


MCI 


0ISO0084 




DFADCERCtUr <8O»M00VDCW 


72062 


B13MD066I 1042 


A4C3 


0I60-34SJ 


3 


DFXDDISCCER00}UF30> lOOVDCW 


66760 


C023BiaiH203US25CDll 


A4C3 1 


0160-0064 




C FXDCER0.1 UF tEO-Wk 100VDCW 


72067 


8131-100 66 M04Z 


A4C4 

A4C6 


0l»7-0(»4 




C7XDCER0.I UF«EO' m lOOVDCW 
NOTAS5IO^ED 


72982 


8131 100 85M042 


A4C6 


0I60-M63 




C rXDCIR0.06tlF «B0>2O%t0QVDCW 


86289 


C023At01LS032S2s’<mi 


A4C7 


0160-0463 




' C.FXOCER006UF *GO-»)MOOVOCW 


S6290 


CO23At0IL6O32S26-CDll 


MC8 


0121-0166 


3 


i C;V4R teflon 0.!B*T,60FF600VDCW 


26460 


0171-0168 


AhC^ 


OlbU< U iuk 


1 


LiMO fUCt .'tj uk kJi'lOF liVOC*. 




109231CUISCF4-JS<1 


A^LIU 




r 


LtFO FVLV D.L DF 'll IJOVLCN* 


84411 


dblT 




aib0>3vb2 




'LtFKJ CISC Itl U>^ 2JK 


bb/b*; 


10236101H:0)'*.S25-Ct>-I 


A«U/ 


OltU-'lUn 




'.tfn) xr 0. l Uf IDl 


bb2C7 


1 >2PIC492-Prs 


> 






CtHCD CbD 0>l J* F'li'^Dt 1DUVDL4 , 


72962 


B131-10P-651-1042 




Ul60-00‘^t 




c-trxj cttcr ij uk toovcCM 


S62P*? 


JOI>lOhF|OOC^2*' >SM 


A^Ci^ 


uieo-.:j^k 




LKMu AL tt^rr i*>} Wb'iui fsvocw 


bb28H 


1D01S1C0/*FJ4-:SB 


AALt» 


OUU-UOVb 




rtbKD ELECT ICD UF ^U< ^OVLCM 


bfc/b*> 


I50{>107X0020V20r$ 


A«cir 


U|(>a-U0<«ti 




CKFAS fiifCT 133 20S 20V0Cr< 


6b2h.9 


1503107X0020SX-OYS 




ot 




Lift) AL kLKf ibO \if »7>-t04 /SVJCm 


bb/t^ 


39D|57ut>7'f )V ‘>S3 


AhCW 


01riU-0U>> 




Ltl-iu tlkCr tii tjp tOVGCN 


2PAP(J 


0160-015 > 


A<»tKt 


llOt-JOkO 




MJOl OlLlCi’N lO'FL IDHV 


9f26J 


7031096 


AsCK/ 


t90t>UO')Ll 




OUJEtSlLID)'! JOM4 30>V 


U72b3 


7QCI065 


A«»CKr 


l9l)t>UlJ*l} 




Jl tilLICDN J0F*4 IDkV 


07/03 


F9010BB 


A«>Ck«» 


I90I-UU4J 




uITJUSlLlLJ* J0**L 10-V 


07/ti 


F0D1O98 


AACk> 


l-rOt-UOAO 




>lDOttLlLlCtA iO-i JODV 


07/63 


7051066 


A^CtiO 


|90I»JQ^U 




OI.'CbtsUlLJN TJxc JD/iV 


07261 


7051066 




l•)ot-noM) 




JU-'EtTUICul. *0X4 iuWV 


0726A 


7C61096 


A4;,;^tt 


tlOI-ikO^U 




OnOEFTlLtC'ON iOKL KI 1 .V 


072fcJ 


FJ3103H 


A%tHS 


lSJt-00^0 




JiM-tinUr)\ AUKA JUiiV 


OT2M 


rcciosH 


AhCkI j 
A4CRTI 


t'^Ok-J0s> 




Jl )JLF->IL|CCN O.TtF IDOVIV 
NOT ASSIGNED 


04713 


SMlM-r 


A*iLkI / 






'JUJFtSILllJN J.TS4 IDUVIV 


04T1J 


Skl359-r 


a^CkI f 


I'fOko-UOAi) 




cUJJk AstLtc>.<'; >ohA jOkV 


07263 


ro&iodp 


ihk \ 


;i tU'Onu^ 


\ 


fDSitCkklKtOit i/V A*'A ,'SOV 


769IS 


lAO/CAT^ 112.210 


Ahfi 


2110-3004. 




rusrtCAFtrFUjOt i/v a^p 26ov 


IS9I6 


iAfr/CAK 312.250 


AnfS 


leilu-ooi; 


A 


► iJStU)-S A'^p 2SOV 


74915 


312*500 


AkCs 


aio-uou 




(•tiSfK0»6 A^P 2607 


75915 


312.100 


A*tr ^ 


21 lO'OOOk 




FJittttXTRlJSE 1/4 AXA /SOV 


75915 


3A0/CAT. 312*250 


AoFik 


<1 iD-jui; 




ftlSttORb Akp 2Svjy 


7SVIS 


312.100 


A-l 1 






:jUt7> OH 


244SO 


71dO*lll‘> 


AaL 


•Jioo-Jt**; 




C'.IlfTS Urt 


/BABO 


^100»-3M9 








:jU6?> w 


2JA60 


9100-3139 


AM»*l 


IVUI-O-.H 




6kAw^trrCL’>tP:NEl*T CUP 


03B77 


771-0004 


A*»Dt 


1B54 03I6 


1 


rsfKtSk ^p^ 


BOI3I 


7N3tXH 


AtL‘2 




1 


rsi-trsi A^p 


89111 


2M469I3 


A*»Ui 


IH!>k-UO>6 


2b 


IStKKSi P^P 


80131 


79390b 


AtU'^ 


n-bA-j;!*! 




lST«t;>l NPS 1 


HOI3I 


7 <93 904 


APIA'S 


iri:-u;.v 


1 


liUE^I PNP 


20460 


1811-0212 


A>*uo 


tu bk-UAl^ 




ISlUtSl *iP\ 


94M1 


SS657 




l-ijH-Onb 




rsiktsi r.pu 


8UI11 


2*11904 


AHi^0- 






IsHiSi •I'P'i 


83131 


29391)4 


MU'r 


»r>>-jO}b 




r^fFttsi Pi\p 


80111 


7t3*’06 


A**k:tu 








63131 


7N3904 i 


A**h* 


Ur tk-ton 




«l»A0 CD“P luou thf IJX 1/4W 


DU 21 


LB 1921 


A-*K^ 

A4R3 




1 


:irFX: •«! Pt* LHH IM l/dH 

NOT ASSIGNED 


264 60 


Ob9B-J152 ■ 


A>«Kik 


DM^4-I0: 1 




Htf-Al CwMp tJOQ it)S Ukk 


91121 


LA 1021 


Ahh*> 






CJHP kfco iH*» 104 l/\n 


01121 


Ct) 4721 


A**ki» 


0? S7-ifA|r> 


i 


ktHj 'let PL'^ tU IM)» U l/B- 


2b4HO 


0757-U4lt> 


A»*k? 


07*>I-0^M 


n 


*t^A: ni riH >^oti u i/ia 


2b460 


0747-027) 


A*»KI:< 


jtPA-Ljn 




IIFAL* CLXP IJD MIH 104 l/<.i< 


01121 


Cd toil 


A«»i»V 


U7>>f-UAb f 


i 


HtPX> >trt K“ CH** u l/an 


244 bO 


0757-0457 




DM <.->), t 




ittfXO COMP .*70.* L«p 1J4 i/ki* 


uiia 


Cp 4721 


k I 


1 




■*tFAj Cl’DP lUU fh« lot 1/4W 


01121 


Ca 1911 




litJk.r. fj i ’ 




it^XO :2«P hJ JisM iOX l/Xk 


OU/I 


CB 4701 


|J-KlV 


U/»iND/bO 


k 


tt)X.7 2t)^ U i/k»< 


28kbO 


0757-0760 


4*»K ^ » 


tl)1 i 




4(fxi; eixp UD ;nx ;u4 1 / 4 ^ 


01121 


Cd 1011 


NNKi*> 


07*) f« u**k2 




-tPX»' 'tr ft- iJ.Jk i HK It !/«• 


26460 


0 757 -0442 




i)/‘. 


K. 


Ktfx> Sfct fLH tn\ u l/dM 


2 64 60 


0757^*04 )6 


A«kM 


U1 *11 


1 


*thXi) ttikp k«J JHV ICX 1/hA 


01121 


CS fcilll 


A^K t k 


1. 1 




•ilfxv CLKP 2700 0 *-^ tlU I/AX 


01121 


ce 2T21 


A*»AtV 


D/*,7-D*>l 


A 


tfifAv) Htl U4 40*1* U k/aX 


264EO 


0747-044) 




0M-- lOU 




4tfx> Lm^'P IJO IwK 1/kX 


i 0U21 


CB toil 


Ank/1 


O/bf-OVik 


c 


<Ua: Atl fkH >J*21 C’H’I L* l/Jk 


/■i4ea 


0757-0454 




4 1 1)0-1 ff- i‘ 


1 


^tVA* ft- 600 Cm- IJi Il*» l/in 


2*460 


2109-lTti 


a^K<- > 


o)^r-Uk.a 


t 


ktfxo Atf HH t;: .MV u i/fM 


26460 


0757-0421 


A<*« 




1 


-trfA; -n fi- 203 vhP i; i/ex 


24460 


0757-0407 


Aha/*> 


/*OLi-.’ 0;0 




krvAi rtK ijK lot i:*> i/2x 


2B460 


2100-2010 


AHHtU 


w<’ JUi 


li 


>EfX‘> C'*vp IJ ch* lol 1 /kU 


01121 


C6 1001 


/ 


/tlM-Zto*) ' 


1 


ktyA4 *iv (jjK ic* tir lUh 


26460 


2100-2655 


Ak^ r> » 


•K >*:• 


1 


't^XJ fL»l k,,VK L ♦•k IX |/E)|* 


264 60 


0-» *’8-3154 




• 1* ■ 




AtfX' C.TVP i, 


OlUt 


CP 1051 



Si't* hiirudui'titm to this Kocifoii for orctortnti lnform.illi>n 
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Replaceable Parts 



Model 1703A 



Reference 

Designation 




Atmu 
- A^AtCk2 
A^AlU) 
A^AIClA 

A»A|U« 

ASAkClA 

A»AUt7 

ASAlCtA 

A6A1WI»I 

A4AIA1 




0bB^-SA3t 

0;5TOI40 

0684 A7?t 

076T>0AAU 

1602-00)3 

1402-0032 

I2SI0U4 

2110-0264 

2110-0264 

2110-0269 

2110-0269 

2110-0269 

2110-0269 

1206 0073 

01701 66816 

0 1 60 -2913 

0160-2913 

0160-0133 
1330-0709 
1400 0841 

01701 00608 
01701 01204 
07701 0)217 
0770104)06 
0)70 ) 04)07 
0)70 ) 2170) 

0770) 7370) 
0)701 24707 
01703 00604 



0170)0)213 

0737-0376 

0737-0376 

2100-3007 



0683-3901 
0683-3901 
07 37-0304 
2100-2762 
0 757-0394 

0 7 57 - 0304 
2100-2762 
0737-0004 
2100-3016 
2100-3016 



0767 0427 
0767 0472 
3101-1396 
0770) 6)007 

01701-63301 
0170-0033 
0)21 0483 
0)2 ) 0483 
0160-2261 

0160-2261 
0160-2257 
0)27 0407 
0)2 ) 0407 
0130-0130 

0160-2257 
0121 0483 
0)2)0483 
0160-0213 
0160-2239 

0160-2236 
0160-2238 
0)2) 0407 
0)2) 0407 
31300038 
0683-1001 








Table 6>2, Replaceable Parts (Cont'd) 



Description 



K7FXO C0H)> 663 OHM 198 1/32 

R:FXDFLM 20KO»M)M/tW 

R:FXD COMP 4700 OMM )03 7, '4 

iUFXD iEt KR 7.308 OHH U 1/82 

01031; CDREAK0U2K 6.2V 

013DE 8HEAK00HM6.81V 

CONN: PC 38 12« )8) CONTACTS 

CL1P7FUSE O./SO" DIA 

CLlPtFUSE 0.230R OlA 

Cl.lPtFUSE 0.230- OlA 

CUPCFUSI 0.233- OlA 

CLlPtFUSE 0.260- OlA 

CLlPtFUSE 0.233- DIA 

HEATSINK: DUAL 

VERIICAL amplifier mCOulE 

CtF>3 CEK 0.01 UF »83-20)[ 303VDC2 

CIFXD CER 0.31 UF <83-208 6O0V0C2 

CIFAD HV 0.001 UF lot 200V0C2 

LlORttlNOICAlOi 90 VDC 

COUPLER 

NOT ASSIGNED 

SHIELD: VERTICAL MODULE 

BRACKET; POT 

BRACKET: VERTICAL 

PLATE: NUT 

PLATE: AHENCOVER 

BUSHING: POT 

SHAFT: POT EXTENSION 
SPACER: BNC 
SHIELD: VERT OUTPUT 
BRACKET SVVUCH 

RtFXD MET FLM 30U OHH It t/BM 
RtFXD 9E7 FLM 30IX OHM It 1/82 
RIVA4 COMP BOK OHM lot 10 CCL3G I/47V 

RtVXR COMP 60K OHM lot 10 CCLOS I/4W 
NOT ASSIGNED 

RIFXO HE7 FIR 31. L OHH It 1/82 , 

NOT ASSIGNED I 

RtFXD RET FIR 31.1 OHH It 1/82 \ 

RtFXO COMP 39 OHR lOt 1/3M 
RIFXO CDRP 39 OHH lOt l/sH 
RtFXO MET FLH 6I.I0HH 11 1/82 
RiVAR CERMET 130 OnH 2i){ LIN 2M 
RtFXO MEI FLH6I.I OHM It 1/82 

RtFXD RET FLMBl.tChK 1/82 
RIVAR CERMET 100 OHM 20t UN 22 
RtFXD RET FLH6I.I LHH U 1/8H 
R: VAR CERMET BOK OHM 20S LIN DUAL 
R: VAR CERMET 60K OHM 2<79 LIN DUAL 

NOr ASSIGNED 

R FXDMETFLM900DHM IN I.BV7' 
R:FXOMETFLM0O9OHM t\ I.BW 
S2IICHIPUSHBU77D9 2 P3LE 1 STAIU't 
SWITCH ASSY 

ATTESUArOR ASST 
CtFKO RT 0.U22UF lot 390VDCM 
CVAB TRIMMER 06 30PF 
C:VAR TRIMMER 05 3DPF 
CIFXD CER 16 PF 3t 300VUCW 

CIFXO CER 13 PF 3t 300VOCM 
ClFXI) CER 10 PF 3t 30OV0CH 
CiVAR TRIMMER 0.730PF 
C;VARTRIMMER0.730PF 
ClFXO RICA 229 PF 3t 3D0V0C2 

CtFX3 CER 10 PF 3t 500VDC2 
C:VAR TRIVMER063DPF 
C.VAR TRIMMERUB30PF 
CtFXD CER lOPF 3t 30DV 
ClFXO CER 3.7 PF 30OV0C2 

CtFXD CER 9.1 PF 3oavgc2 

CIFXD CER 11 PF 3t 300VDCH 

C:VARTRIMMER0 7 30PF 

CVARTRIMMER0.730PF 

COUPLER SWITCH 

RtFXD CORP ID Ohm lot 1/3M 






Mfr Part Number 



Ce 5631 

07&;0449 

C84721 

0757-0440 

iS62\ 

1902-0057 ' 

7^11030 261 

400a-32CN 

6aoa-32CN 

600a-32CN 

bOOa-32CN 

600B-J2CS 

600B-J2CN 

?210B 

0170166815 

BU^0l4-y5U9-ll)S£ 

BU-074-Y5Ug-10Sf 

L92PiU2SZ-PrS 

6140-000-603 

14000641 

opotooGoa 

0I70T 01304 
01701 01311 
0170104106 
0170104107 
01701 31701 

0170133701 
017D1 34701 
01703 00604 
01/0101313 
O757-0476 
0757*0476 
2100-3007 

2100-3007 

2ioo-jooa 

o;5r*oi'?4 

2tOO-JOOB 

0757-0394 

CB 3901 
CB 390t 
0757-0364 
2700-2762 
0757 -0384 

0757-0394 

2700-2762 

0757-0304 

2100-3016 

2100-30U 



0757 047? 

0757 04?2 

noi-1396 ‘ : 

01701 5190? 

01701-53401 

64FD4225 

3536016 

3536016 

30 L- 9 PO-I 5 PF 

301 -NP 0-15 PF 

3 Ol-OOO-C 0 Ha-l 0 OJ 

536016 

535015 

654 - 014 tCBUi 10221 J| 

loi-ood-CQHO-iooa 
3536 016 
3536 016 
rVPE CA 

lOl-NPO- 4.7 PF 

3OI-OO0-COK0-9I9C 

iOt-aOO-COCD -1103 

536016 

530016 

3276 6 

C6 1001 



liitroUuctioii to this section for orclerinkc Inforniutian 



6-8 












Model 1703A 



Replaceable Parts 



I 

Table 6-2, Replaceable Parts (Copt'dl 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0696-tAOl) 


1 

2',i 


RIFXD FLH loot OKU l.OX t/AW ' 


26460 


0698-6400 




0A9a»b63A 


7 I 


AtFXO FLFI 440A OHA l.Ot 1/AH 


28480 


0t>9B-Ci63A 






2 


AtFXO HAt FLH tO.lK QdN IX 1/BH 


28480 


0698-3109 






17 


Rt7XD FLH UIK CHH U 1/8W 


28480 


0698-5470 




a&BA->220l 


’4 


AlFXa CDNP 77 OHH lUt l/AH, 


01171 


CU 2201 


ASA1R7 


0CB4 lOOJ 




R.FXOCOMP 10 0HM10\ 1'4W 


0I12T 


CB1001 


A5AUa 


Qb 34-1091 




AtfXB tdPP 10 DMR 10* l/AH 


01171 


C8 1001 


Ai>kW 


0606-3263 


2 


PtFXO NEl FLN tOCx QhA It 1/3U 


284 60 


0698-3263 


A5AIR10 


0»9»-6ft5A 


3 


I HtFXO NET FLIl BOOA OHA It 1/AM 


28480 


0696-6654 


ASklkll 


0757-0344 


4 


* AtFlO MEI FLA 1.00 HEiOKH It 1/AM 


28480 


0757-0344 


A^AIKU 


0698-4011 


2 


PtFXO FLM 7S«K OHM It 1/6M 


28460 


Ob9B-AOtl 


tSALRt} 


oi>BA-2;ai 




^ HtFXO CONA 22 OHH 10< 1/4W 


01171 


CB 7701 


AUIRU 


0757-0344 




ttFXO HE! FLM 1.00 HESOHM It I/AM 


28460 


0747-0344 


A6A?RI5 


3100 3000 


3 


H VARCOMP I0OOHM7OSLIN 


38480 


2100 3008 


AialSl 


3l00-26b3 


2 


SMtrCHtHQTAXy S StCrtUN 9 POSIItQM 


28480 


3109-2683 


A^A2 






lAHE AS AAAI. USE PREFIX AAA7 






A6A3 


01701 CI616 




vOIL: DELAY LINE 


7B4S0 


DI701 61616 




03701-66541 




BJAR3 ASSYtVEHlICAL PREAMP 


28480 


U1701-66A41 




OI21-D13S 


2 


CcVAR TRIMMER l.S-o.T PF 


74970 


189-502-5 


A5AAC2 


0121-0136 




CtyAH 7HIHH8H 1. 3-6*7 PF 


7A970 


U‘B-502-5 


ASAAC3 


OUO-3453 




CtFXD CEH 0*05 JF ♦80-20X lOOVDCW 


56289 


CD77AiaUAimS7A-CBr< 


A^AACA 


OUO-3453 




C£H 0*05 (JF »80-20t lOOVDCH 


56289 


CD/SAlOlLAOjES/A-CBM 


A5AaC^ 


OUO-3453 




CtFXD CER 0.7A UF »ao-70X lOuvnCM 


562P9 


C023al01L50US25-COH 


A^AAC^ 


0160-3453 




ClFXD CER O.OA UF >lia-70t lOUVDCM 


56289 


co7jAigiiAoifs/A-:oi 


A»AaC7 


0160-3453 




CcFXt) CEH 0*05 UF »80-20( lOOVDCH 


56289 


r.g73AioiLAaus/A-C0'i 




0I4Q-)*M 




CtFXD C6K 0*01 UF ♦8Q-20X lOOVDCH 


56289 


CO2301O|F1O32S25-;DH 


a^aac^ 


OU0-3AM 




CbFXD CER 0*05 UF *80-20X lOOVDCH 


56289 


CO2JAl0lL50^^S25-C0H 


A9AACkU 


0160-3451 




CtFXn CER 0*0* UF »tiO-20X lOOVDCH 


56289 


C07J»l01F10if57A-CDrt 


A)A*Cll 


OlaO-0239 




CtFXD klECI 1*3 UF 2CX 50VDCH 


56269 


150D105X0050A2-DVS 


AAAA4U 


0160-3453 




CIFXO 1 R O.OA UF tBQ./Ot laOVDBM 


56289 


C073A101LA0JES7A-CDM 


aaaacis 


0160-3451 




CtFXD CEk 0*01 UF «^aO-20X lOOVDCH 


56289 


r0736101Fig3CS7A-COM 


A^AACIA 


OUO-3451 




CtFXO CEk 0*01 UF ♦fl0-20« lOOVDCH 


56289 


C07J6101F103I52A-:OM 


A^AaCI5 


0160-2246 


2 


C'FXD CER 3.b»/-0.7A PF AOOVDCM 


72962 


301-J00-COJD-169C 


A«*«ci6 


0160-2246 




ClFXD CEH 3*6»/-0*25 PF 500VDCK 


77987 


301-000-COJ3-369C 


A9AaU7 


0160-3453 




CtFXC CER O.OA UF .B0-70t lOORDCM 


56289 


C073A101LAOJfS7A-COH 


A^AACla 


OUQ-0229 




CiFXD ELECT 3) UF IJt lOVDCW 


28480 


0180-0229 


At*«CI9 


0160-3453 




CBFXD CER 0*05 UF «80-20t lOOVDCH 


56289 


,C07}At01LA03fS7A-CDH 


A^AAC20 


OlBO-0229 




CBFXD ELECT 33 UF lOt lOVOCU 


28460 


DUD-0229 


AUAC2I 


DIAO-UM 




CBFXD CE) D*05 UF «80-20S lOOVDCH 


56289 


CO23A1U1L5O32S25-C0H 


AAAAC22 


0160-3453 




CBFXD CER 0.05 UF »80-20X lOOVDCH 


56289 


Ca7iAt01LAOi7S7A-:9M 


A5AAC2A 


0140-0206 


2 


CtFXO MICA 770 PF At 


72136 


RDH15F2715 '..HV 


AAAaC2% 


0160-3451 




CBFXD CEk 0*01 UF. >RO-20t lOOVDCH 


56289 


C023D|01F1037525-:D>f 


A)aaC2» 


oi60>;;:o 


1 


CBFXD HICA 1200 PF 58 300 V 


28480 


016D-2220 


A)AaC2A 


0160-3451 




CIF..D CER 0*01 UF ♦80-208 lOOVDCH 


56289 


CO23810lFlOil525-C0H 


ASAAC2? 


0140-0191 


2 


CBFXD HICA 55 PF 51 iOOVOCH 


19701 


RDH15E560J JODV 


A9AaC2A 


OIAO-Ol»t 




CBFX'/ HICA 5b PF 58 33QVDCH 


19701 


RDH15E560J iOOV 


A5AAC29 


OIBO'0147 


9 


CbF*0 elect 2*2 UF 108 20VDCH 


56289 


150D225X9020A2-DVS 


ASAAC30 


0160-3466 


2 


CBFXD CER 100 PF 108 250VDCW 


56289 


C157F251FI0IKS22-CDH 


A)A4C)1 


0160-3466 




CBFXD CER lOD PF 108 25OV0CH 


56209 


C157F251F10U522-CDH 


A5A4C3? 


0171 «45 


7 


C VAR CER 4 6 70 Pf I60VDCW 


26460 


01210445 


A5A4C33 


01210445 




C.VARCER4520PF IGOVDCVif 


28'180 


01210445 


A6A4C34 


0160 3451 




CFXDCER001 UF <BO70^ lOOVDCW 


5G280 


C0238101FI032S25CDH 


A6A4C36 


0100 3C77 


1 


CFXDCERO I UF 100VDCW 


2B480 


01503622 


A9AACRI 


1901-0)76 


6 


OIDDEtSILICOX AAV 


28480 


1901-0376 


A9AACA2 


1901-0040 




OIODEBCILICO^ 30MA JOhV 


07263 


FDClOdB 


aaaacra 


1901-0376 




D100EB5ILIC09 35V 


28480 


1901-0376 


A^AaCKA 


1901-0040 




DIDOEbSILKOS 30HA 30MV 


0726J 


FDC108B 


ASAACm) 


1901-0)76 




01D^Et&|LIC0^ 35V 


28480 


1901-0376 


A)AaCK6 


1901-0040 




DlDDEeSlLlCOr. 3^HA 30 hV 


07263 


FDG1U88 


A9AACR7 


1901-0376 




bfilDEtSlLlCaN iiV 


28480 


iToi-oxro 


A^AACRA 


1901-0040 




DIOuFtsiLlCDN iOML IOmV 


07263 


FDC10B8 


A^AaCK^ 


1901-0040 




DiODEBStLiCOS 30HA iOHV 


07263 


FDC1088 


AbAACRiO 


1901-0040 




DID0EB51LICUN 30H4 30hV 


07263 


FDO1O80 


AiAtCAU 


1901-0040 




DlDOEtSUlCCN 30HA 30HV 


07263 


PDG1088 


ASAACH12 


1901-0040 




OIDDEt)lLlCON 30HX 30HV 


07263 


FDOiOdH 


A)AACR13 


1901-0040 




DIQDEB5SLICDH 30HA JOHV 


07263 


FOC10B8 


A»AACKl>« 


lioi-oOAn 




DlDOtBSILICDH 30KA 30HV 


07263 


F0CtO8d 


ASAaCKK^ 


1401-0060 




DIODEBSILICOH JOHA 30WV 


07263 


FDC1O80 


A6A4C1 


01701 66C4I 




COILlFXDIOUH 


26480 


01701 66641 


AAAAOt 


1655-0085 


8 


T5TRBFET IHATChED PAIRI 


28480 


I055-OC85 


AAAA02 


ies3-oo6i 




UIRIFET IMATCHEO PAIR) 


28480 


1855-0085 


A)AAUi 


lB»»-008i 




rSTKBFET CHATCHED PAlRI 


28480 


1855-0085 


A5AAUA 


1855-0065 




T5TRBFET (HArCHED PAlRB 


26480 


1855-0005 


amau^ 


1854-0296 


20 


T51RB51 NPH 


28480 


1854-0296 


A!iAA0b 


1854-0246 




rSlRB5l SPH 


20480 


1654-0296 


A^A«07 


1854-0296 




TSiRtSi HPH 


26480 


1654-0296 


Ail^ua 


1854-0296 




1STRSSI HPH 


28480 


1854-0296 


AHAg9 


1854-0296 


1 


1&TRB5I HPH 


28480 


: 854- 02 96 


A^AAUIU 


1854-0296 




T&1R151 NPK 


28460 


1854-0296 


AftAAUU 


1854-0296 




T5TRB51 HPH 


28480 


1854-0296 


A»AAgl2 


1854-0296 




ISTHB)! NPH 


28460 


1854-0296 


A5AAQ13 


1853-0203 


7 


TSIRBSI PHP 


28480 


1853-0203 




intriiducllon to IhU section for ord«rlntc information 
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Replaceable Parts 



(\Aodel 1703A 



Reference 

Designation 


HP Part Number 


A5A40I4 


l(]5)'-Oai5 


A5A4UI5 


IR54-02L5 


A5A4U16 


iR54-02l5 


A5A%UU 




A5A4UIA 


iS54>0009 


A5A4UIV 


lfl5A-U00V 


A5A4g20 


IR54-UU39 


45X4021 


1^5^-0009 


A5Ah022 


iP54-aU39 


ASAgOcl 


iS54-00i)1 


A5A^UA 


iR5A.0U|9 


A5A4U25 


1654-0019 


A5A^U2b 


rp-ij-Qois 


A5A4U2r 


trt5.i-OOI5 


A5A4U2B 


1651-001; 




1K54-0215 


A5A40IU 


1653-0203 


15A**Ui| 


IH5J-Q203 


A5A4U3P 


IH54-0092 


A5A4Ui> 


1654-0092 


A5A4U14 




A5kaU15 


IH54-02I5 


A5A4kI 


ObPA-1901 


A5A4K2 


05lr4-l04i 


A5A4R1 


0564-190 I 


A5A4K4 


0i>i:4-l04i 


A5A4P5 


l)5e4>>39Dl 


A5A4R4 


UbdA-1041 


A5A4KF 


0064-1901 


A5A4(trt 


UbR4-l04| 


A5A4R9 


0564-3901 


A5A4RI0 


075^-0459 


A5A4Rtl 


05B4-I04I 


A5A4R12 


ObP4-390l 


A5A4K13 


0757-0459 


A5A4RI4 


ooe4-ion 


A5A4RI5 


05P4-I521 


A5A4Hlt> 


DOB4-190I 


A5A4R17 


0564-1011 


A5A4LU 


0757-0274 


A5A<»Rt9 


0584-1011 


A5A4R20 


0564-1521 


A5Aiik2| 


05B4-390I 


A5A4R2< 


U664-UII 


A5A4R21 


or'Sf-ojT*) 


A5A<»k/L 


0757-0442 


A5A4K25 


0757-044? 


A5A4K29 , 


0757-0442 


A5AAR2F 


0757-0442 


A5A4K2H 


0684-3901 


A5A4K29 


0664-3931 


A5A4N10 


06B4-3901 


A5A4R1I 


06P4-399I 


A5A4R12 


0757-0273 


A5A4R13 


0757-0273 


A5A‘»R14 


0664-1001 


A5A4R35 


0757-0273 


A5A4R3b 


0757-0273 


A5A4k)7 


0664-3931 


A5A4R3a 


0664-1901 


A5A4R39 


0757-0290 


A5A4R40 


2100-2497 


A5A4K4I 


0757-0290 


A5A4R42 


0757-0290 


A5A4R43 


2100-2497 


A5A4R4V 


0757-0290 


A5A4R45 


0757-0124 


A5A4R46 


0757-0124 


A5A4fc47 


0757-0124 


A5A4R4d 


0757-0124 


A5A4R5U 


2100-1773 


A5A4A5I 


0757-0260 


A5A4R52 


0664-2211 


A5A4R53 


0664-2211 


A5A4R54 


0664-3901 




Table 6-2. Replaceable Parts (Corn'd) 



Description 



rSFKtSt »>N)> 

ISIRtSI tlCH 
rsrrtcsi 
tSTktSI tiPli 
UPH 

UrktSt 

SPU 

rsurst \p\ 

r:>r4tsi »ps 

ISIktSt tiPH 

rsrKtii '»p< 
\P\ 
PNP 

rSTKtM PSP 

rsiRtM o\p 

T^rktsi riPN 
iSTHtSI Pj^P 
TSMKSt PNP 
ur-trsi NPS 
Npr; 



isrkisj yip'i 
r:^husi 

RrFXO CUHP yf ijH'i IQl 
RtPX') CCnP lUOH UhK tot I/4M 
KCFXt) CUHP y^ tHM 104 l/*.W 

KrFXJ LC**\> tOOK OHK LU4 t/4W 
kcFXD CC‘«P 19 C)W1 tot I/4W 
rttrx^ C^HP IJOl' OHf* IDS 
KtFKD COHP 1? DHM lox 
kcFxl LtlHP tOOK rjMH 10« t/4M 

klFXO COIP 19 ChM IHX 1 /hH 
HtFXO FLH tbOK CH'4 IS i/iiW 
HtFXO CUKP 100^ Uhl* iOl 
KFFXD CCHP i'> OHM iOl 1/4H 
RlFXO FIM ISOK LhK U l/4l» 

KtFXO CCMP 100 DrtM |o« I/<»M 
KfFXD COPP 15.10 UHM lot 
RtFxD CUHP 39 OHK lux W<»M 
RfKXO COHP too UMH 10( 

RtFXO HIX FLh U^lK Oil IX l/tsM 

ktFXO COHP too iKi'i I/4W 
RIFXJ CUHP 1500 OHM lOt 1/4 k 
R lfXD CUMP 19 0H« lOX l/*tU 
k<FXD COMP too UHH lot I/4X 
klFx:) MET FLH l.ilK OHM U t/4M 

RiFXO MET FLM lO.OR CHH it 
rttFXO HIT fL-^ 1U«0 k OiH it t/dM 
RtFxJ FLH tO»Ok IjNK it |/dW 
HIFXO Hit FIH 10. OH OHM it l/0« 
qtFXL) CDHP 39 ChH tOt l/tM 

ROXO COMP CHM lot I/4U 
ftiFXO CUPP J9 OHK lot 1/5M 
HtFXO CCHP 19 PHH 101 I/4M 
RIFX3 HEF FLH I.OIK OHM it 1/aw 

RrFXD Hgr FLH l.OiK OHM it l/flW 

RIFXO CQHP IQ CMH iOt i/4M 
RIFXD HEl FLH J.UIX f}HM It l/flW 

RtFXO MET FLH 3.0IF OHM U l/i«W 

RiFXO COHP 19 UHH IOt i/4W 
RlrXQ COMP 19 OhH lOt I/4W 

RtFX*> MET FLH 6.I9K tHW it 1/HH 
RIVAR FLH i^OOO QFiH iOt ilH l/iU 
HIFXO MET FLH 6.I9K OHH it I/6H 

RlFXQ Htr FLH fr.lSH OHM U l/bM 

HtVAR FLH 20J0 OHH 10( l|N 1/2M 

RrFXD HET FLH b.l°K QilH It l/OW 
RCFXO Htr FLH 39»2R CHH U 1/HM 
RIFXO HEF FLH 19,2 k OHM It mu 
RlFKO HET FLH 19. 2K DhH It l/OM 
RlfXO HET FLH 19.2K OHM It i/dW 

RI9AR NH IK OHH 5t TVPl H lU 
RtFXO HEF FLH IK OHH It I/6W 
RiFXD COMP ^20 OHH lOt 1/4W 
RlFXD COMP 220 OHH lOt i/4W 
RlFXO CQHP 19 OHH IOt i>4H 



Si*e lntr<Khic(iim to thU secium fi>r onlcrlou. mformition 












Model 1703A 



Replaceable Parts 



Table 6-2, Replaceable Parts (Conl'dl 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


: 1 


0oe4»t021 




RlFRO COMP 1000 OHM 10< 1/4W 


01121 


C» 1021 




OT57-02B3 


1 


AtFRO HiJ FLN 2»OOK QHK IX 1/8W 


28480 


0757-0283 




0757-0273 




RSFAD MET FLH l,mK OMH It t/eu 




0757-0273 




0&B4-3321 


a 


R(F»a CDMI» Jiao DMM tOt l/AM 


K 9 


CB 3321 




0757-0437 


3 


MtFKO MET FIM 1710 OHH U t/aW 


Bill 


075T-(Hjr 


AUAkt9 


2t00>*2A97 




RtVAR FLh 2000 OHM 70Z LIN 1/2W 


284BO 


2100-2497 


AikSktti 


0757-0437 




R«FX0 1ET FLH 4750 OHH IX 7/BM 


294BJ 


0757-0437 




a»8A-t02l 




ItFXO COMP lUOO OHH IDI I/4W 


01121 


CB 1021 


A5A<^P63 


0^8A-1021 




iUFXO COMP 7000 OHM LOX 1/4U 


01121 


CB 1021 




068A-IDU 




AtFXO CQKP 100 OHH lOX 7/4U 


01721 


CB loll 


A9AAho5 


0757-1094 


2 


HLF FLH 7»47K OHM IX 1/8H 


26460 


0757-7094 


AU-kAt^ 


OTiT-OAlO 


5 


AIFXO MET FLH 301 OHH IX 1/817 


264BO 


0757-0410 


AbAhkt»7 


0757-0410 




RIFXD HE7 FLH 301 CHH IX 1/8U 


28460 


0757-0410 


A$Akkt>a 


0757-1094 




AtFXD MET FEM l.ATK OHH.T* WUId 


284 BO 


0757-7094 


AUAHlk^ 


0757-0252 


1 


AtFXO MET FLM 221 OHM IS 1/aM 


28460 


0757-0282 


A5A4K70 


05N4-3901 




RtFXD COMP 19 OHH lot IMM 




CB 3901 


AU4AU 


05B4-390t 




AtFXD COMP 39 OHH lOX 7/4H 


B £■ 


CB 3901 


A5A4R77 


00B4-3901 




lUFXD CCHP 39 OHH lOX i/4H 


¥■ H 


CB 1901 


' 


0584-5901 




AlFXD COHP 39 OHH lOX 7/4W 


t H 


CB 3907 


A5A4R74 


05U4-390t 




RtFXO COHP 39 OHH lOX 7/4H 


01121 


CD 3901 


A5A4A7& 


0BB4-3931 




4SFXD COHP 39 OHH 70X 1/4H 


0U2L 


CB 3907 


A)A4R76 


05B4-3901 




HIFXO COHP 39 OHM 70X 1/4H 


01121 


CD 3907 


ASA4K77 


0757-0263 




RiFXO HEt FLH 2.00H CHH IX 1/8H 


28480 


0757-0263 


A9A4K7& 


05B4-3901 




RIFXO COHP 39 OHM 7QX 1/4W 


01121 


CD 3907 


A»A4K7'> 


0596-31J4 


1 


RtFxa MET FEM 17. 6K OHM It 1/aM 


28460 


0596-3736 


A^A4RaO 


2700-2030 




RlVAR FLH 20X OHH tOX LIN I/2U 


28480 


2100-2030 


ASAARftl 


0757-0473 


3 


AtFRO MET FEM 192 CHM It 1/BM 


284B0 


0757-0413 


A5A4RB2 


0757-0452 


1 


R(FX3 HET FLH 27.4H OHH 71 1/8M 


284 80 


0757-0452 


a;aar»1 


0584-5907 




RIFXO COHP 39 OHH lOX 1/4W 


01121 


CB 3907 


A)AAna* 


0757-0273 




RIFX3 HET FLH 3. OIK OHH IX I/6H 


284 80 


0757-0273 


AU^Rd^ 


0&eA>)32l 




A:FX0 .nP 3330 OHM lOX 1/4W 


01121 


CB 3321 


AUAKAo 


0757-0419 


1 


AKFXD HET FLM 6BI OHH 7X i/6H 


28460 


0757-0419 


AtAHkAJ 


0757-0477 


1 


RtFXD met FEM 562 EMM It l/BM 


26460 


0757-0417 


AbAnkHA 


05B4-IUII 




KCFXO COHP 700 OHH |0X 7/4W 


01121 


CB 7017 


AAA*,kA^ 


0584-2211 




AfFKD COHP 220 OHH 10 X 1/4W 


07121 


CB 2277 


A)A<ia90 


0757-0434 




RtFXO MET FLH 3.55K OHM IX 7/BM 


284 80 


0757-0434 


A»%R9t 


07»T-O)D? 




RtFXD MET FEM 1)0 OHM It 1/6N 


26480 


0757-0402 


A^A4RV2 


0oB4-221I 




HtFXO COHP 220 CHH lOX 1/4M 


01121 


CB 2211 


ASA4R9> 


C7br-0442 




RtFXD HET FLH 70.0K OHm U 1/BH 


28460 


0757-0442 


ASA4A94 


0757-0400 




RtFXD HET FLH 90.9 CHM ix 1/BH 


26460 


0757-0400 


A^AARS^ 


0684 t?3t 




R.FXOCOWPt2KOHM10’'4 1 tV 


01121 


CB1231 


AUAA9& 


0OB3-5775 


1 


RtFXD COMP 510 OHM 5t 1/AM 


01121 


CB 1111 


A6A^R97 


0CB4 tB31 




R;FXD COMP I8K OHM 10% 1 4W 


07121 


CB1B3I 


ADAAR9H 


0564*3521 




RtFXD COHP 3300 OHH lOX 1/4N 


01121 


CB 3327 


A5A4MV9 


05B4-3321 




RtFXD COHP 3300 OHH lOX 7/4W 


01121 


CB 3321 


AJAARIUU' 


0583* 125 


1 


RtFXD COHP 1100 OHH 5X 1/4W 


01121 


CB 7725 


A5A4R1UI 


05B4-102I 




RtFXD COHP lUOO OKH 70X 7/4W . 


01121 


CB 1021 ' 


ASAAKIO; 


0564-4727 




RtFXD CCHP 4700 OHH lOX 1/4U 


01121 


CB 1T21 


a^aariov 


U6B4-t021 




ktFXD CDHP 1330 OHH IDX 1/4W 


aiut 


'3 7027 


A^AARiUV 


06B4-4727 




HtFXD COHP 470D OHH tOX 1/4H 


OlIPl 


CB 1T2I 


At>AAkta» 


0757-0457 




RtFXD HET FLH 4750 ChH IX l/8rf 


’6480 


0757-0437 


A^tAAAlUt 


0584-5621 




RtFXD COHP 5*5K OHK 70X 7/4M 




CD 5627 


A)AAAt07 


0564-5521 




RtFXD COHP 5»5K OHH iOX 1/4U 


KTTTm 


CB 1021 


A5A4RK06 


2700-2051 




RtVAR FIM 200 DHH tOt EIN 1/2W 




2100<2U01 


A%A4R|U9 


0757-0400 




RtFXD HET FlH 90*9 OHH IX 7/6H 


26460 


0757-9400 


A^AAUI 


IB20-0094 




ICtOIL MOAD 2-lNPUT DATE 


04773 


* SC6903PK 


AbkHiti 


u:o-93i)a 


1 


ICtOU CLOCKED FF RLtbK 


072C3 


^ J6A994559X 


A^AAVKk 


7902->u48 


1 


3tD3£ BftEAKOCUNtSlLlCUN 3.4BV 5X 


28460 


7902-3048 


aaaaxui 


72O0-0T5B 


9 


SDCKETtINTECAAIED CUCUll 74 CONTACT 


97505 


314-1C1D-3R 


A9AAKU; 


7200-075B 




5JCKF1 tlNTECHAUD CIRCUIT I4 CONIACT 


91505 


111*ACJD-3M 


A^AV ) 


07703-55507 




BOARD AbEVtVERUCAL DJTPUI 


28480 


01703-56507 


A»A!lCI 


0750-3453 




CtFXD CER 0«05 UF •80-20X lOOVOCW 


55269 


C023A 707L50nS25-ClJH 


AbAbCi 


01602236 


2 


CFXDCER l OPF 600VDCW 


72067 


301 OOOCOKOUIOC > 


AbAbCA 






NOT ASSIGNED 






AbAbCh 


0140-0793 


3 


CtFXD NtCA B2 PF 5X 


26480 


0740-07*^3 


AbAbCb 


9160-UUb 


1 


CtFXD Hr 0..U5B UF 701 200V0CM ^ 


562b9 


192P60392-PI5 


A%A>Co 


01602236 




CFXDCER 1.DPF BOOVDCW 


7J982 


301 00OC0KO>100C 


A5A!)C7 


OltiO>22(il 




CtFXD CER 75 PF' 5X 500VDCH 


72982 


3ai-SP0-l5 PF 


A^A^Ca 


, 01602203 


1 


C FXDMtCAOl PF 8% IFACTORY SELECIEO) 


72136 


•.DM1BF010/3C 


A5A5C9 


0121-0155 




CtVAR AIR 2*4-24»5 PF 550VOCH 


28460 


0727-0755 


A»A^ClO 


U750-3453 




CtFXD CER 0.05 UF »aO*20X 700VDCW 


55289 


r023A701L503<S25-COH 


A^A^CU 


0150-3451 




CIFX3 CER 0.05 UF ♦B0-2CX 70DVDCH 


56289 


Ca24A70IL5031525*;3H 


A»A«CU 






S3T A55I0NED 






A>AdCI3 


0160-3453 




CtFXD CEk 0.05 UF »BJ-20X tOJVOCH 


55289 


C023Al0IL503ZS25-t0a 


A)A)Cl4 


OUO-3453 




CtfxD CER 0.05 UF »80-20X tOOVOCM 


55»'B9 


C023A70IL5032S25 COH 



See miroiluction to thii section for orderintt infurmution ( 

\ 



6-11 




















Replaceable Parts 



Model 1703A 






Table 6-2. Replaceable Parts (Cont'dI 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ASASQi 


IBSa02Q3 




i 

TSTR5IPNP 


26460 


1663 0203 


A5A6Q2 


IB&30303 




T57RSIPNP 


26460 


1663 0203 


A5A5Q3 


tSUOOlB 




TSTRSIPNP 


80131 


2N2640 


A5A6Q4 


leuoois 




TSTR;51 PNP 


60131 


2N3640 






* 


fSlRtSI 9P9 \ 


eoiii 


2NiH«6 




1B»4«0231 




tjrntsi KPN 


aoiit 


INlRKa 1 


ASA507 


U6^*023i 




r&IRtSI NPK 


eoiii 


2N366h 


A»A»oa 


tBiA>023A 




ISIRrSI KPN . 


80131 


2N3666 ' 1 


ASASRt 


068A>lU)t 




RIFKQ CGPP 10 CHM lOB 17*W 


01121 


CE tool 


A5ASR4 


07»T-0AQt> 




RlFXO NEt Fin 40.6 OHH U 1/AW 


2fi*t)0 


0157-0*0ii 




oeSA-idot 




R FXDCOMPIODHMION IMIV . 


0112) 


C8I0DI 




0797-0<^LB 


3 


RtFXO WEI FIN 614 OHN IX 1/6H \ \ 


28*B0 


0757-0*16 




oeSA-iooi 




R:FXDCCMRtOOHM10% I/4W 


01121 


CB100I 




0757-0732 


2 


RtFXD MET FIN 404 OHN IX t.cW ' 




0757-0732 


A9A«R7 


Oft 3901 




WF*D COK? 14 OHM lot 1/4W 




CO 3901 


AWtiA 


O7S7-0B17 


* 


RtFXO Nil Fin no LMK It 1/2H 


26*80 


0757-0817 


ASASR9 


0757-0A17 




RtFXD WEI Fin ISO CHW tX I/2W 


26*60 


0157-0617 


A5A5AIO 


0757-0*20 


I 


RtFXD liEI FIN rsu UHW IX 1/aw ) 


26*60 


0757-0*20 


A5A5AU 


2100-198A 


1 


HtVA4 FLH 100 OHH 10< UU iUH 


26*60 


21l)I)*14R'. 


ASSSA|.i 


07S7-OAJII 




litFX} NEt FIN S.llK OHN IX l/Oh 


26*60 


075 7-0*18 




0757-0290 




AcFXO HET FLH 6.19K CriR IX ii6n 


26*60 


075 7-0290 


A>A5RU 


069B-3A30 


2 


RtFXO NEI FIN 21.6 OHN 14 1/6W 


26*60 


0698-3*30 


A^A^KLS 


0757-0*00 




RtFXD NET FlH 40.4 rvin lx 1/aw 


26*60 


0757-0*00 


A»A)R|b 


0757-0799 


1 


RrFXO MET FLH U1 CHM lx U2 m 


26*80 


0757-079*^‘ 


A5A9R17 


0757-033* 


1 


AtFXO MET FLH iOl (jHK IS 17*4 


26*60 


0757-0J3* 


A&ASM16 


0B9B->*^0 




RrFAO HEI FIN 21, « CHN IX 1/BW 


28*80 


0698-3*30 


ASA^HIV 


0757-0*13 




RtFXD NET FIN 142 CHh IX 1/faW 


28*60 


0757-0*13 


A5A9A2U 


O7S7-O290 




Rt/X) net fin 6.14K OHN IX 1/dW 


26*60 


0757-0290 


A&A»R2I 


056*-l0U 




RIFXO CONP 100 OHN lOX 1/Ai. ' 


01121 


C8 lOU 


A)A5R2^ 


0BB*-10U 




RIFXD eVNR too OHN tOX 1/4W 


01121 


C8 ton 




O7»7'0Ai)0 




RtFXO NET FIN 40.4 OHN IX 1/8W ' 


26*60 


0757-0*00 


A^A)H2a 

A>A)A2^ 


0757-0*18 




hor A5SI0SE0 

RtFXO HET FLH bl9 OHH IX l/8tf 


2B* 60 


0757-0*18 , 


A5AiR2» 
• A5A9R2I 


06S*-3901 




NOT ASSICNED 

RtFXO CONP 14 OHN lot l/CW 


01121 


C9 3901 


A»A)A2I» 


0757-0817 




RtFXO KEI FlH no CHM IX 1/2U 


26*60 


0757-0317 


A)A5R29 


0757-0817 




4CFX0 HEI FLH 750 OHH U 1/28 


28*60 


OJ57-D817 


A^A^RiO 


06B*-|001 




RtFXD CONP 10 OhH lOX l/*W 


^ 01121 


ca looi 


A*»A)Mii 


0*8*-1001 




RtFXO CONR 10 CHM IQX I/4W 


01121 


C8 1001 


ASAtkii 


0757-0732 




RtFXO HEI FLH 909 CHH IS 1/4 h 


26*60, 


0757-0732 ' 


ASA^VRI 


1902-00*1 


3 


DtlOEiililEAACDwN S.tlV OX ' 


0*713 


i S710939-98 


A)A9VH2 


1902-00*1 




OlOOEtBREAXOCwN S.ltV »X 


oath 


J2I09J9-9P . 


A5*6 


0T707 68503 




BOARD A53VtCHAtvNEl A OUlPUf 


28*60 


01707 t6B(n 


ASAbCI 


OUO-037* 


3 


CtFXO TAKT. lU OF low 20VDCW 


56269 


1500106X902032-1)75 


ASAsCj 


OlflO-037* 




ItFXD lAKT. to OF tOX 20VDCW 1 


56289 


I^OOlr)eX4a20a2-OFS 


ASA6C} 


0160-3**3 




CtFXO CER 0.1 OF »e0*20x JOVDCw' 


1 T2482 


bl3)-050-&51-10*E 


ASAaCa 


0160-3**3 




CtFXO CER 0.1 OF «e0-20x SOVDCW 


72962 


dl H-050-fr51-10*E 


! ASAAUt 


1855-0085 




TStRlFEI IMAICHEO PAIRI 


28*60 


1855-0085 


A5A6U2 


1855-0085 




IlMtFET iNA.CHtO PAIR) ' 


26*60 


1155-0065 


ASAtU) 


1853-0036 




ISIAtSt PNP 


soiot 


2N3906 


A&AA04 


1B5*-02I5 




75MCSI SPN 


PD131 


2N390* 


A)A6kk 


7t>aA-22ll 




RtFXO CONP 220 LHM tax 1/NW 


/01I2I 


C6 2211 


A9AAA2 


D68427U 




B FXO COMP 770 OHM ION IMW 


’ 01121 


CB27H 


AiAaRS 


0684-1021 




RtFXJ COHP loaa UHH lot l/*w 


01121 


Cr< 1021 


A9AAKV 


0757-0*38 




RtFXO NET FLH 6.11K OHN IX 1/Bw 


28*60 


0757-0*38 


A5Aftk» 


0757-0*5* 




RtfX3 H£r FLH 3J*2a CHH It 1/8M 


23*80 


0757-0*5* 


i A9AAR6 


0757 0444 


9 


R:FXD MET FLM tl.lKOHM IN 1, BW 


26*60 


0757 0444 


A^AaA? 


068*-2231 


38 


RtFXO CONP 22X OHN lOX t/CW 


OiUI 


Ce 2231 


AJAARB 


075704A4 1 




R:FXDMETFLM 12.1K0HM IS. 1 BW 


26*80 


0757 0444 


A)A6R9 

1 


0604-15*1 


* 


RtFXO CONP nOK OHM lUX l/wW 


01121 


CB IBAl 


A^AtilO 


Q6P*-5621 




RtFXO CONP 6. IX CNN tOt 1/AW 


01121 


CB 5621 


ASsfcRll 


068*-5621 




RtFXO CONP S.6X OHN lOX 1/Ah 


01121 


CB 5621 
C610I1 


A5A6R12 


0684 ion 




niFXDCOUP tOOOHM 1(7* 1.4^V 


01121 . 


AtiAtAl) 


2100-2061 




RIVAR FLH 200 OHN lOX IIN 1/2W 


26*60 


2100-2061 


ASAaRls 


0757 0416 




R FX0METFIM6110HU IN l/IJW 


28*60 


0757 0416 


AJaoRIS 


06B*-3901 




RtFXO CONP 14 OHN lOX 1/AW 


01121 




ASACni& 


06646831 




RFXD COMP 68K OHMS 10% 1,’4W 


01121 




A5A6RW 


2ioa;03i 




R:VAB MR OHM l(N LIN I/7W 


26460 




A&A6U1 


1820-0216 


1 


ICtDP. AHP. A90L«50K HINaf 
D iOOEiBREAKOOWN II.OV 5% ' 

DtODE-BREAKOOWN 11 OV 6\ 
H(}Rt7CH1AL amplifier 90DCLE 


28*60 




ASA6VRT 

A:A6VR2 

AA 


19023171 
1902 J171 
01701-65802 


t 


26460 

28460 

26*80 


ID02 3171 
1602 3171 


A60S1 


1*50-0709 




LIGHTtlNDICAfOR 90 9DC 


72765 




A60S2 

! 


1*50-0709 




LlOHTtlNDICAIll 40 VDC 

L 


T2Tt 


61*0*000*603 
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Model 1703A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ABMPJ 


01701 00lt)2 


1 


SHIELD: HOlDOFf 


28460 


01701 00617 


ABMP7 


0I70I'70;06 


1 


5HAFT;5rtlTCHtXTCflSI0N 


2B480 


0170! 73706 


ASMP3 


0t70l 60602 


1 


SHIELD A5SV: H0RI2 


2B460 


01701 60602 


A6MP4 


onoi 63703 


2 


SHAFT ASSV: PUSHBUTTON EXTENSION 


7B460 


01701 63703 


A8MF5 


01B302320I 


1 


COUPLER; SWITCH EX TENSION 


28480 


01630 23701 


idfU 


2100-UAl 


2 


KlVlR lOQX CHX 20t UN 1/3H 


2B40O 


2100-1641 




2100>IBAl 




RIVIR ItiOX JHN TUT LIN 1/3W 


264B0 


2100-1641 


<IAR3 


2tOQ> 32 


1 


R:VAR IDTURN WW 2K OHM 3\ LIN 2W IDELAV TIME! 


2B40O 


2100-3002 




jioo'jjot 


2 1 1 


RlVAR COMP 20K OHM 20< UN 


2S460 


2100-3009 




2100-3009 




tUVAR COHP 20K CHM 20t L|K 


2B4H0 


2100-3009 


Ad It 6 


2tO0-'3OI'V 


1 


RtVtR LURP BURL 2UK OHM 206 LIN 


26400 


2100-J014 


AdR7 


2700-1016 


1 


ktVAR CGHP 2Q3K UhM 20S 2/iOW 


2B4B0 


2100-1015 


«ONH 


0757-0AO7 




RIFR3 RET FLR 200 DHR 14 1/6U 


20400 


07ST-040T 


A6R9 


0767 0273 


4 


R FXDMETFUWIOIKOiMINL'SW , 


28460 


' 07670273 


AfiRIO 


07070273 




R FXDL«TFLMM1K0HMIM,WI 


28460 


07S70773 


ASRII 


07070773 




R FXOmPLSI lOIKOHM IN l,W i 


76480 


07570273 


A6R12 


07B7O273 




R FXD NTT FLM lOIK OHM IN l,BW 


28460 


07570273 


MWI 


0170161506 


1 


CABLE ASSV; COAX 


76460 


01701 61606 


A6W7 


0170161610 


1 


CABLE ASSY: COAX 


78460 


0170161610 


AdAl 


0l70l-db666 




53AR0 AS&nHkl MOrHEK 


2B40O 


01701-66550 


««*ut 


01602207 


1 


DfXON!lCA30aPF h\ 


78460 


01 so 3207 








N3T RSSI6NE0 






AdAIO 


OLBO-O09A 


1 


CtfXD LUCr 100 UF 476-IOS 26V0Ckl 


66209 


10D107C02SD02-OS>I 




ta6A-0US7 


1 


llliUSt NPN 


60131 


293417 


AdAlkl 


0604-1041 




KtFXO CGNP loax OHM ICI U4W 


0IE21 


C6 1041 


AdAiK^ 


ObB%-IO«l 




RtFXl COXP lOOK QHH lOX 1/4M 


01121 


CB 1041 


AdAlR) 


0604-6621 


1 


krFXO CQHP 6»6K QHM lOX 1/4M 


01121 


C8 6621 




0767-0416 




krFXO HEI FLH 619 CihM U U0W 


20400 


0757-0410 


itOAtKt 






N3I 1SSI6NED 






AbAlAb 


0767-0413 




ktFXO nit FL4 392 QhM Ll l/BM 


2B4aO 


0757-0413 


AdAU7 


0d6*»-222t 




AIFX3 COHP 2200 GHH IOC 1/4K 


01121 


C0 2221 


AAAlRa 


0664 3331 




R. FXDC04!P33K0HM tO% 1/4VV 


01121 


C63331 


AdAtR9 


0767-0407 




RIFRO RL1 FLH 200 EHH IX L/6M 


20460 


0757-0407 


A6AIR10 


0664 1031 




R: FXDCOMP lOKOHM ION 1/4W 


0M71 


CB103I 


A6AtRU 


0C64 7231 




RfXD COMP 22K OHM 109 1/4W ' 


0!17l 


CB7231 t 


A6A1Ri? 


0767 0273 




R:FXDUE7FlM30tOOHM !\ !/BW 


76480 


0757 0773 


A6A1B13 


0C84 1021 




R FYDCOMP 1000 OHM 106 !MW 


0M7I 


CBt07t 


AaAt&l 


3l01-lJ9>i 


1 


jRlTCHtPUSHBUIION 2 POLE 4 STATIDN 


284 60 


3101-U99 


A/-AI&7 






NSR. IP/0 an 






AdAlsi 






NSR. 1P20SU 






AtttlAA 


3ii)t-i4ua 


3 


SkirCHtPUSHoUTTQN LPUt 


71690 


PB-l 


AftAt^-> 






NSR: IP/0 SI 1 






AftAtVRI 


1002004! 




DIODE, BREAKDOWN 6.1 IV 6N 400MW 


04/13 


52.10930 08 


A6A1XA3 


1261-1626 


6 


CGHMCrCRtPC {2 X 121 24 CCMACT 


TUBS 


252-12-10-103 


A6AIXA4 


12^1-1626 




CONNECrCRtPC 12 X 121 24 CONTACT 


71706 


252-12-30-100 


. !A£A)XA6 


l.»t-U2b 




CONSECrORlPC t2 X 12| 24 CCNIAC7 


717B6 


252-12-10-300 


AbAIXA6 


126l-ll>2a 




CaNNECrOREPC 12 X 12k 24 COMACr 


71706 


252-12-30-300 


A0AIXA7 


I2M-U26 




CDHMCrORlPC 12 X 121 24 CCNfACl 


71766 


252-12-30-103 


AfiAIXAfl 


1261>1626 




COHSECtOREPC t2 X 121 24 CUNfAC? 


T176S 


252-12-30-300 


A6A? 


01 701-66662 




BOARD ASSmBlSCLR 


20400 


01701-66552 


A6H2Ct 


0160-0070 


2 


CtFtO CER 0.02 UP 20S SOOVDCH 


72902 


821-OaO-iSU 201R 


ABA2C2 


0140-0203 


4 


CtFXD HICA IJ PF 6Z 


204BO ' 


0140-0201 


AdA2CA 


016C‘>461 




CtFRO CER 0.01 UF *BO>20t lOOVDCX 


56269 


CO230IO1F1OJ2S25-CDH 


aaa;c4 


Dt60 3462 


1 


C;OISCCER002UF 20% tOOVOCW ' 


bdTfiO 


CO238I0IN2O3MS2SCD 


AdA2C> 


0U0-02J3 




CrFXD MICA 33 


20400 


0140-0203 


AbA2C6 


0l60-3-*61 




CtFxO CU lit 48O-20X 1009DCM 


66269 


C023AlOIFt03tS2S-C0ll 


AbA2C7 


OlbO-3«63 




CtFXD UR 0*J6 UF 4a0-20X lOOtrOCx 


66269 


C021A10ILS01TS2S-CDH 


AdA2CS 


0160-3463 




CIFAD CER O.OS UF .B0>204 lOOVUCW 


66269 


C023AtOILS017S2S-:DH 


AdA;C9 


0l60-)463 




CEFxa CbR 0*06 UF ♦BO-ZOX lUOVDCH 


56209 


Ca23AtOU50W525-CDl 


AdAiUO 


OlbO-3463 




ClFXD CER 0.06 UP .60-204 lOOVncH 


66269 


C021AiOIL5Ol2S25-:0r| 


A»A2Cn 


U160-01V7 




CtPAD ELECr 2.2 UF 104 20VDCW 


56209 


l503225X9020A2-nYS 


AeA2cir 


0160-2204 




CFXDMICA !0QPF6\ 


77136 


RDM16FI01J3C 


AdAfCtA 


0160-3463 




CtFXO CER 0.06 UF »S'’.204 lOUVOCh ! 


662B9 


C023AI01L5031S25-:OH 


AdArfCtH 


0160*3463 




CEFXO CER 0*06 U^ ♦03-2US «OOeaCrf 


66209 


CO23AI0USOU52S-CDH 


AdA2Ct) 


0160-3461 




CtFXO CER 0.06 oF «60-2)X lOOVJCri 


66269 


C023A10IL5012S25-:i)9 


AdA2Ctd 


0160-3463 




CtFXO CER 0.J6 UF »HQ-2('X lOOVOCH 


56209 


C02JA101L403TS2S-CDH 


A6AJ07 


01602614 




CFXOCr.HaitJr «Sl>20%60VD«:w 


66769 


1233 C20CDH 1042 


AdA7CRl 


lQOl-0040 




DIOOEt^lUCUN 30HA 3UHV 


0721 3 


FD61O90 


AdA2Ck7 


i>ioi-oQ4a 




DI39EIS1LICCN lOKA TORV 


0 7' 63 


FDOloea 


A6A2Ck S 


1901-3040 




DIDOXtSIUkJN 30KA 30kV 


07263 


FDGIOBB 


, AaA2Ch« 


1901-0040 




DIDOErSIUCON 30KA 30HV 


07263 


FDC1O00 


AAAiCHt , 


1901-0040 




DIODEtSiLlCDS 30HA 30kV 


07263 


FOC1O00 


iOA2CKD 


1901-0040 




UlOOEtSlLlCCN 30MA JOMY 


07263 


focioae 


AdA3C.K7 


1401-0040 




01CDEK6UICC9 iOMA iOkV 


07263 


FOC1O06 


= AdAZCkO 


1901-0040 




DIODE ISILtCUN 30RA xOHV 


0T263 


FDO1O00 


AdA2€H9 ' 


1901-0040 




OIDOEtSlLlCON 30MA 30RV 


0T263 


FOC1O30 


AdAZCHIO 


1401-0040 




0I03E (SILICON iOnk iOwV 


07263 


FOO1O0U 


AdA2<.RU 


1401-0040 




OIODEtSlLICJN lORA JOkV 


07263 


Fooioes 


AdA2C>«i2 


1401-0040 




OIUJECWLtCCN 30RA 30HV 


07263 


FO61O00 


AdA2CKli 


1401-0040 




DIOOttSlLUaS 304A 30HV 


07263 


FDO1O00 


AdA2Ut 


1066-0006 




isrntFEr imatchso paui 


20400 


1655-0005 


AliA2u2 






NSR IP/ 0011 
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Replaceable Parts 



Model 1703A 



Table 6-2. Replaceable Parts (Cont'dI 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




ia5A-029» 




tStAtBt APN 


2B4B0 


1634-0296 




18&A>^02S6 




rsiAKSi hPs 


'9401^ 


U54-D296 




ie9A-029A 




tSTIUSt NPA 


264B0 


1644-0296 


*6A2U» 


U5A>0296 




l&rAKSl NRN i 


26460 


USX-02S6 


m2or 


ies)-oots 




tStStSI PAP 1 


B0131 


2N3640 


ASAKIS 


IBBSOOIS 




TSTRStPNP 


6013T 


3N3GXO 


ASA 309 


iSHOoes 




TSTR:KT (MATCHED PAIR! 


M4B0 


IB55 0066 


ASA3OI0 


1866-0065 




SSR:P/Oa8A309 






AflATOM 


1BBA939S 




rSTRtSrNPN 


28X80 


IBBXOTOe 


ASA30t2 


1B640796 




TSTR.S(APN 


28460 


IBS4 0766 


A6A2Qt3 


1BM03M 




TSTRiSl NPN 


2846D 


IBSX02P6 


ABASOTA 


1B640796 




TSTR:SINPN 


26460 


IB64 0266 


A0A3Q16 


tBSSOOlB 




TSTR:SI PNP 


B0I3I 


2N3640 . 


ASA30IS 


tBUOOlB 




TSTR:SIPNP 


60131 


2N36XO 


A6A3QI7 


IB640796 




T5TH;SI NPN 


76460 


IB64 0266 


A6A3Q1B 


IBM 0396 




TSTRTINPN 


28X80 


IBBXDTIW 


ASA301B 


tBU0038 


1 


TSTR biPNP 


60131 


3N3006 


AOA2U20 


ia6)-aoi6 




ISIRlSI PNP 


BDI31 


2N193b 


AftA2D21 


is»-oa}» 




rSlRr&l PNP 


B0I3I 


2N3906 


A6A2Q22 


1663-0036 




niAtSt PAP 


60131 


2N390b 


A4A2023 


lBBA-0215 1 




TSUtSi NPN 


6PI3I 


2N3904 


A6A2024 


1BB]>00A9 


6 


TBTIltSI PNP 


26460 


1643-0049 


AOA202& 


1663-0049 




ISTRB6X PNP 


264B0 


1633-0049 


A6A2U26 


18S3-00A9 




T6tR(6t PNP 


26460 


1643-0049 


A6A2U27 


IBJ4-D396 




riTRrSl NPN 


26460 


1644-0296 


A6A292S 


1654-0296 




mPtBI NPN 


264R0 


1644-0296 


A6A2029 


1SB3>0010 




tStAlSJ PNP 


60131 


2N3904 


Art20i0 


1669-00)6 




r&lRtSl PNP 


DPI 31 


2N1SP6 


A6A2AI 


0664-l04i 




RtFXD COHP lOOK OHN lOt I/4U 


0II2I 


C6 1U41 


A6A2K2 


0767-0)67 


2 


AtPXO HEI PLM taOll CNN IX 1/2N 


264 60 


0747*0367 


A6A2A3 


0767-04S6 


3 


AtFXD HEI Fin NUtX CAN IX l/BH 


264B0 


0747-0466 


AtiA2R^ 


0664-3901 




ntPXT CCNP )9 OHH LOX l/NM 


01121 


CO 3901 


A6A2Hd 


0767-OA62 




R:PXO MET PIM lOOK OHM \\ t.flW FACTORY SELECTED. 
NOMINAL VALUE SHOWN 


26460 


0747-0442 


A6A2R6 


0664-3901 




KtPXO cunp 33 DHM IQX t/Xk 


01121 


CP 3901 


A6A2H2 


0bB4-1033 




RtPXD CONP lOA OHP 101 1/4U 


01121 


Co 1031 


A6A2RH 


0664-390L 




RtFXO CCHP 39 CHH lOt 174» 


01121 


C6 3901 


AftA2A9 


0664-3323 




RCFXO COMP 3100 OHM 101 I/4H 


01121 


C» 3)21 


A6A2K10 


0767-0401 




RSFXO ALT FLM lOO DHP |< I/EM 


26460 


orsi-DxPi 


A<rA2kll 


0664-2221 




KCFXC CDNP 22)3 QNH 13X 1/XU 


01121 


CP 2221 


A&A3RI2 


0767-0401 




XtPXD KET FLH ICO CHP IX t/EK 


26460 


0747-0401 1 


A6A2RU 


076?-027> 




RtFXO MET FLM 3»0lA UMM IT l/6ft 


2B460 


0747-0273 


AoA2KU 


0767-0410 




XIFXO NET FLH )0l CHR IX I/BI 


23460 


0747-0410 


A6A2NI5 


0564*-39{>l 




RtPXD CCHP 30 OHH lOX 1/lk 


01121 


ce 3701 


A»A2KU 


0767-0442 




B;PXD MET FLM IftOH OHM 1*. I BWFACTOfly SELECTED, 
NOMINAL VALUE SHOWN 


26460 


0747-0442 


AOA2AI7 


0664-3901 




RtFXD COMP 39 OHH lOX 1/4M 


U1I2I 


CP J?Ol 


A6A2Alb 


06B4-ID31 




HlFXO CGHP lOH OHH lOX l/XH 


01121 


C6 1031 


AAA2R19 


0664-3901 




RlFXD COMP 39 OHM lOT 1/4W 


01121 


CB 3XP1 


A6A2R20 


0767-0401 




XtFXD MEI FLH 100 LHH U l/dV 


264 60 


0747-0401 


AbA2K2l 


0767-0401 




KtFXU HE? FLH 100 EHH IX l/B. 


26460 


0757-0401 


A6A2A22 


0767-0367 




XlFXD NET Fin lOOX OHM IX I/2H 


264 HO 


I0T47-0367 


AOA2R23 


0767-0486 




MtPXD HEE Fin OPSE CHH IX 1/BM 


26460 


OIBT-OxBB 


AAA2A2A 


0696-4130 


2 


RtFXO COKP 39 :^HH 6T l/dM 


26460 


0696-4130 


AaA2A2» 

I 


0767-0442 




R FXO MET FLM lOflK OhM )\ 1.BW FACTORY SELECTED 
NOMINAL VALUE SHOWN 


264 60 


0747-0442 


AAA2R26 


0664*3901 




ASFXD COHP 39 OHH lOX I/4M 


01121 


CB 3901 


AOA2R2T 


0604-1031 




RTFXD COHP lOK CHH 106 1/4M 


0II2I 


CB 1031 


AAA2R2B 


0604*3901 




RSFXD COMP 39 OHM lOX t/XW 


01121 


Cb 3901 


AAA2R29 


0664-1321 




R(FXD COHP 3330 DHK lOS 1/4W 


01121 


CB 3321 


AbA2RiO 


0767-9401 




RtFXO MET FLH 100 CHH It 1/ai^ 


26460 


0747-0401 


A6A2R31 


0664-2221 




MCFXO COMP 2200 OHH lOX 1/XM 


01121 


Ct) 2221 


A6A2R32 


U7J7-0A01 




PKFXO HE7 FLH 100 OHM || 1/Bh 


26460 


0747-0401 


A6A2R3A 


0761-0273 




KbFXO HE! FLH 3*0lK OHH It 1/6M 


26460 


0747-0273 


A6A2R3A 


0767-0410 




RKFX3 HE7 FLH 101 ChH 11 1/BM 


26460 


0747-0410 


A6A2R3^ 


069B-4130 




KtFXD COHP 39 OHH 66 1/bM 


2BXB0 


0696-4130 


A6A2R36 


0767-0442 




R:FXDMET FLM TOOK OHM IS L6W FACTORY SELECTED. 
NOMINAL value SHCSVN 


264 90 


0757-0442 


AAA2R37 


06 64-3901 




RFFXD COMP OrsM 106 1/4M 


01121 


CB 3701 


A6A2KJB 


0664*1011 




MtFXD COMP lOX CHM IPX l/xw 


01121 


CB 1031 


AAA2K39 


0664-3901 




KFFXD COMP 39 OHH lOt 1/4W 


01121 


CB 3901 


A0A2KAU 


0767-0401 




ittFXP HEE FLM IPO CHM IX l/Bk 


264 80 


0757-0401 


A6A2RAI 


0767-0401 




MCFXD MEI Fin lOP CHH IX 1/BM 


264bO 


0757-0401 


A6A2RA2 


0664-3901 




HKFX^ CChP 39 QHH lOt I/4M 


01121 


Cb 3901 


AftA2RA> 


0664-3931 


1 


HtFXP CUMP iP PHn IPX l/nk 


01121 


CO 3901 


AbA2R*»A 


0664-2221 




XtFXD CCHP 220P CHM IPX l/XM 


01121 


Cb 2221 
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Model 1703A 



Replaceable Parts 



Table 6-2, Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part Number 


Q. 


Description 


Mfr 

Code 


Mfr Part Number 




OT&7-OAOI 




AtFxO 911 719 100 Z\m U l/HW 


2P460 


OF^F-OtOl 




2IOO-!21b 


2 


AEVA.1 FCH 5K D^iH lUC U^ l/2tt 


2rt460 


ilOQ-^/|6 


Af>A2R^7 




2 


Rt7Xt> 9^1 fik U62K LM9 U l/6k 


2H460 


0757-042'' 


AbA?R^b 


0baA-390t 




)ltF«3 Ca'P 35 OMk lot l/Ak 


01121 


CB 1901 


Ai»A2R<»9 


0beA-390t 




»tF»0 CCKP 35 Otm lot 1F*W 


aiui 


CR 3101 


AbA2K>iO 


0?^T-0^01 




ktrx9 HU FLH 100 THM It 


264P0 


0757-0401 




075N0AtR 




RtF»U Hit Flk {.UK l,im It l/nn 


26460 


orM-04i« 




DbR4-?23i 




911 AO CGMP 224 CH9 IOC 1/4W 


01121 


C|5 2231 


AttfUSi 


01) (>■.-1131 




AtFXC CCRP H« !'»)>■ lot 1/5H 


01121 


CH IMl 


Ar>A2R^^ 


ObfiA-33Al 


1 


R fXD COMP 330K OHM t0% I'lW 


7B4BO 


OCBl-3341 


AbA/K^I) 






RtFIIO coup 2200 DHP lOt l/tH 


01121 


Clt 2221 


AoA^Htb 


07'S7-0^a*» 


5 


HlFAO ‘•U FLH lOOK U 126rf 


29^60 


0157-0461 


AdA2K^7 


oe,R\-k03t 




iUFAO CC'^P 104 CHH lot 1/4H 


' !• 


tt 1031 


A6A2K5H 


0564- i:n 




FtFtO CC»P lOU CtIK lot l/tX 




C9 1011 


A6A2R^V 


C6b4-lU)l 




9CFA0 COHP lOR UHN 104 l/^W 


1 1 1 fl 


Ch 10)1 


AAA2ROU 


OSf4**3)2l 




RtFtO CQ“P 3332 >lhP 101 I/5W 


01121 


Ci 3321 


AoA^hbl 


ObPA-7771 




kSFta t jRP <'230 LH** tot I2tk 


01121 


C* 2221 


Ar>A2Rt>/ 


0757-0401 




HKFaD HU FiH too CMP It l^ei» 


29460 


0757-0‘»0l 


A6A2Kb:i 


2IU0-2<1» 




KtVtR FLH 5K CHrt 101 Lilt 1/2M 


2d460 


2 IDO'* 221 5 


AbA2Ab4 


O73T-0a:5 




ktfXD Htl Ft*' 1p0^K OiH It W6A 


^6430 


075 7-042 * 


MdHbb 


0757-0401 




RFFXO HU Fl» 100 CHH It 


2d4h.O 


0757-0401 


AbASRftb 


0J>T-0A3ft 




KEFX3 Htl FLH 5U1K OHH U WHH 


2P4P0 


0757-04)8 


A6A2Mbf 


05P4-100I 




ReFXO C^KP 10 DHH lOt I/4W 


01121 


Cr tool 


A6A2AOH 


UbHA-lOOt 




RtrxO COMP 10 QhH lot I74U 


01121 


tool 


AbA2kbS 


0564-3907 




REFXO C?HP 39 :mM iOt I/4W 


01121 


C8 UDl 


AAA?RfO 


0564-3501 




RtfxD LCMP io OmH lot l/hri 


01121 


CO i')oi ! ! 


A6A3R71 




1 


NOT ASSIGNED 






MlHlk 


05B4-|04t 




KEFXD CUHP 103H CHP lot I/4M 


01121 


CH 104] 


AAA2K73 


0564-1041 




XEFXT CC9P 1009 UHH lot |/4N 


0U21 


CP 1041 


A6A2RM 


0757 Q>\0) 


1 


H f XDMETFlM IfJOOhM lA 1 BW 


?H4flO 


0757 *Mm 


AbA2Sl 


3101-1705 


r 


SHIILHIPUSNUUIIu'l 7 SltllON £A. DPUI 


21350 


Prt-to 


MiSZ 






NSR PiO A2SI 






AOA2S3 






NSR P.OA7S1 






AoA2S« 


3101-1400 




SHTTCHtPUSHRUirON CPOl 


TIS50 


PR* 1 


AbA2S^ 






NSR PiOA3St 






AnA2Sb 






NSR P OA2SI 






A«A^S7 


3101-1430 




SHncHtpusHaonoN dpoi 


71590 


PH-I 


AbA2i^e 






NSR P/0A2ST 






Ab^7S9 






NSR P.OA2SI 






A&iitfUl 


IB70-0142 


2 


ISTE3PAU0 ClRCUlrt4lVPl>r*2-CJK/N0R 


0471J 


HCI004P 


«aA?U2 


lb;o>ol«2 




IVUGHAUD cmcuir t4INPUtf 2-QH/N3R 


04713 


MCI004P 


>6APXin 


1200-075^ 




SJCKEftlSTlGRAUD CIRCUII 14 CUNTACf 


91505 


314-AG5D-3P 


' /.rv42XD2 


1200>076B 




S3CXErUHUG4AUU CIHCOIT 14 CU^TACf 


91506 


314 •A&50 ‘3P 




0I701-A6514 




BOARD ASSV: INTEGRATOR MAIN 


26480 


01 701-65514 


AbAiCI 


0160-0230 




CEFXD eucT 1.0 ur 201 suvccm 


*2P9 


1503I05XU050A2-OVS 




OlSO-0230 




LCFX13 mcl 1.0 UF 2Dt BOVUW 


56289 


I500I05X0050A2-3Y5 


AbiiO 

I 


0160-0230 




CrFXO FUCT U3 UF 20S SOVUCM 


56269 


1500105X0050A2-OV4 


Al|i3C4» 


OIBO-0230 




CCFXD ILECI UO UF 20< 50VDOF 


56269 


150[>105XU0«0A2-0Y> 




OUO-3551 




CCFXD CEK 0*01 UF »BO-20t IlOVDCm 


56289 


C02J3101FlO)lS25-w0H 


AbA)Co 


OUO-3AB3 




CSFXD CER 0*01 UF *60-201 lOOVOCM 


55269 


C023B1D|F10)1S25-:jH 


AfiA3C7 


0150- 344R 


2 


CtFXD CER lUOO PF lOt lOOOVDCtf 


56269 


C067025IFIU24525-CDH 


A«>A3Ctt 


OUQ-2254 


2 


C<FXO CCR 20 PF 5t 500VDCH 


72982 


30|-0Q0-C0r>3-2J0J 


A6A3C9 


OlbO-3451 




CtFXD CER 0-01 UF *60-201 lOUVDCH 


56289 


C023B10IF|01752S-C<)^4 


A6A3C20 


OUO-2257 




CeFXO CER 10 PF 51 5U0VDCH 


72982 


301-000*CJ»M*100J 


A6AJC1I 


0150-2257 




CfFXO CER 10 PF 51 500V3CH 


72982 


3O|-aoU-COH0-193l 


A6A3CRI 


1901-0040 




DIODE tSILIEUN 30KA 30HV 


07263 


FOGioea 


A6A3CH2 


1901-3040 




OIaDEcSILlLa*< 30HA 30MV 


07263 


FDG1086 


A<iA3CM3 


1901-0040 




OtOOEcSiLICUN 30MA iOHw 


07263 


FUC1068 


A6A3CHA 


1001 0635 


1 


DIODE: HYBRID HOT CARRIER 


28480 


1001 0636 


A6A)CM^ 


1901-0040 




DIUOE ESIllCCN 3DMA 30WU 


07263 


FDC1080 


A6A3CK6 


1901-0040 




DIOOEtSlLlCOH 30HA 30HSf 


07263 


FDG10B8 


AbA3CK7 


1901-0040 




OIDOEtSILICDN 30HA 30UV 


07253 


FDCioaa 

1 


AAA3CRA 


1901-0040 




OIODECSILKON 30HA JOUV 


07253 


FDG1088 


A&A3CR9 


1901-0040 




DIODE tSlllCON 30MA 30HV 


0726 3 


FtClOBH 


AbAJCMtO 


1901-0040 




DlbOEtSUlCON jOHA 30 mV 


07263 


FOGlOed 


A6A3CMII 


1901-0040 




DtOOECSIllCON 30MA iOHtf 


OT2A3 


FDCI088 


AbAJCkU 


1901-0040 




DnOEttlllCOS lOHt 30AV 


07263 


FDGI088 
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Modet 1703A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


,. M 

HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 ■ 

AbAiUl 


ib20-(]066 


4 


tcmi raiatE j-ihput pos kaho sau 


12040 


SN74UN 


AftAjXUI 


1700*0766 




SOCKETtlMrEOAATlO CIROUtt lA CONtACT 


91906 


31A.I 3SD-3R 




0kT0l-66»U 




BOARD ASSY: INTEGRATOR DELAYED 


2B40O 


0l7at-66914 




OiaO-0230 




CtFRD ELECT 1.0 UF 20T 90V0CU 


96269 


isoDiasxaasat2'DYS 


AttA^Ci ' 


OUO*0730 




CtFRO ELECT 1.0 UF 20t SOVDCW 


96269 


19ODlO9Xa05042-0VS 


AbAAO 


01(iU'I>219 




CtFXD ELECT 1.0 UF 20T SOVOCV | 


562B9 


150OI09X00S012*OrS 


AoAaCA 


OUO-OZ30 




CtFXD ELECT 1.0 UF 20X SOVDCH 


96269 


lSaDtOSXI)aSOt2>3YS 


AtAACb 


0160*34^1 




CcFXD CER 0.01 UF .B0-20X lOOYOCU 


96269 


CQ21B101FI01ES2S-CDH 


AtiAACtt 


OlbO-JAil 




Ct7x0 CCA 0*01 UF »80-20I lOOVOCN 


96289 


C023B101F103E52S>CDii 


A«AAC7 


0U0-344B 




rcFXO CIB 1000 PF lOX kOOOVCCiri 


562B9 


CGb7S2SlF102<S2S-CDH 


AoAACb 


0l6a»2264 




CiFXO CER 20 PF St soovocu 


72962 


3Ol-a0O-CQC0*20OJ 


A6A<iC9 


OlbO-lASl 




CFFXD CER 0.01 UF «a;>-2Ut lOUVOCU 


56289 


Ca23S101FllUES2S-CDH 


A6A«cia 


OUO-2257 




CtFXD CER 10 PF St suovoew 


729B2 


iOl-Q00-C0H0*10OJ 


aaaacu 


OU0><..S7 




CtFXD CER 10 PF St SbOYDCU 


729B2 


301-000-CDMO*lflOJ 


A6A4Cfit 


1901-0040 




01006 KSILICOr« JOMA 30 hV 


072 6 3 


FDCiaea 


A4A4CR2 


1901-0040 




DtODEISaiCON SOMA TORY 


07263 


FDG1068 


AbA4CR} 


1901-0040 




DIUOEiSlLlCON IONA 30kV 


07263 


F0C1068 


AbA^iCkA 


ISO! 063B 


1 


OlODE; HYBRID: HOT CARRIER 


26460 


1001 0636 


AOA^CH) 


Itol-HOAd 




aiSDEtSlLlCUN JOHA 30kV 


07263 


FOGioaa 


A0A4CR6 


1901*0040 




DSOuEtSiLlCDN 30f<A 30*1/ 


07263 


F0C1O68 


AoA4CR7 


1901-0040 




DlDQEtSlLlCON 30HA 30NV 


0T263 


FDGioaa 


A6A4CKO 


1S01-Q04O 




DtSDEtSlLlCDN 30MA 30»V 


07263 


F0G1068 


AbA4CR9 


1901-0040 




DI00fc(9UtCQfi 30hA 30 mV 


07263 


FDG106B 


AoAACAia 


1901-0040 




OlOOEtSIUCOV 30HA JObtf 


07263 


F0G10B8 


A&A4CRU 


1901-0040 




01D0€t9lUC0N 30HA 30NV 


0T2b3 


FDG108B 


AoA4CH|2 


1901-0040 




OrUOEtSlLlCON 30NA 30RV 


0T2b3 


FOG106B 


A6A4CAli 


1901-0040 




0100c tSlLKON 30NA 30RV 


07263 


FDC1066 


A6A4CRT4 


10010040 




DIODE. SILICON 30f4A 30WV 


07263 


FDCtCiS 


A6A4m 


1694-0097 




rsrft(SK \?\ 


60131 


2M3563 


AbAAi)^ 


18!>l>d03b 




IbrAcSl PNP ' 


B0131 


2N3906 


A6A40) 


1694-0097 




T9TXES1 MPN 


B0131 


2N35b3 


AbA404 


1654-0092 




rSlRCSl NPN 


B0131 


2M3563 


AaAaU^ 


1693-0036 




19714(91 9H? 


60131 


2N3906 


A6A406 


1693-0276 




19IR(91 Pti? 


26460 


1693-0276 


A6AAU? 


1695-0097 




T91IU9I FIf ^-CHANNEL 


2B4B0 


1655*0097 


AftAADli 


1694-0219 




19TR(SI SP^ 


60131 


2M3904 


A6A4U9 


1654-0219 




rSUtSl NPN 


60131 


2N3904 


AoA4Rt 


0664-3901 




HCfXO COMP 39 am lOt U4W 


01121 


C6 3901 


AoA4K7 


0664-3901 




RtFXO CONP 39 OHH lot 1/4W 


01121 


Ce 3901 


AbA4K> 


0064-3901 




HlFXO CQHP 39 0HI4 lOt 1/4U 


01121 


C6 3101 


A6A4R4 


0»II«-A9al 




ktPxD CDMP 39 OHH lot 1/4W 


01121 


CB 3901 


iAbA4H> 


0664-1221 




KtfXQ COMP U2A UHH lot 1/4U 


01121 


CB 1221 


AoASAb 


uses-1221 




k(FXD CCMP U2K CHH lot 174kf 


01121 


CS 1221 


A6A4K7 


0664-1031 




kcFXD COMP 104 OHM 104 1/4W 


01121 


C8 1031 


AbA4Rft 


0564-2231 




tUFXO comp 22A CHM lOt 1/4W 


01121 


CB 2231 


A4A4H9 


0797-0446 




kcFXO HEI FIM 19.0K OHM li 1/6W 


264 60 


0797-0446 


A6A4RiO 


0564-1021 




AtFXD COMP 1003 OHM lOt 1/4W 


01121 


CB 1021 


A6A4AU 


ObaA-ioii 




RSFXD COMP 100 GHM lOt 1/4W 


01121 


CB 1011 


ADA4RI2 


0664-1011 




AtFXD COMP 133 UHM lot 1/4H 


01121 


CB 1011 


A6A4K1> 


0964-2231 




AtFXD COMP 22< OHM lOt 1/4H 


01121 


CB 2231 


A6A4A14 


0664-1221 




kcFXO COMP U24 OHM lOt 1/4U 


01121 


CB 1221 


A0A4K1I^ 


0604-1011 




HCFXD CDMP lOO CHM lOt 1/4W 


01121 


CB 1011 


AAAAktb 


0664-1031 




kBFXO COMP lOK CHM lot 1/4H 


01121 


CB 1031 


A6A4RI7 


0ba^-221t 




RIFXD CDMP 220 OHM lOt 1/4U 


01121 


CB 2211 


AOAbktR 


0964-3901 




iUFXO CCMP 39 OHM lot 1/4V 


01121 


CB 3901 


AbA4kl9 1 


0664-10' . 




RlFXD COMP 104 CHM lOt 1/4W 


01121 


Cd 1031 


A6A4K20 


i 

0964-1011 




RSFXD COMP 100 OHM lOt 1/4W 


01121 


ce 1011 


A4A4UI 


1620-0068 




i:tm IRIPLE 3-lNPUt POS HAND GATE 


12040 


S97410N 


A644XU1 


1200-0796 




SJCtETtINTECRAIED CIRCUIT lA CONTACT 


91906 


314-AG9D-3R 


A6AS 


01701 eOBfiO 




BOARD ASSY: SVbEEP TIME MAIN 


2B4B0 


01701 66663 


AbA5CI 


0lb0-Jl»^ 


t 


CtFXD PDIV 10 JF ♦5*19t lOOVDCH 


64411 


HEM 247 


At>AiC2 


0i»0-2A}2. 




CtFXD PCIV 0.1 UF 9X lOOVOCUH 


84411 


B63T 


AbASCi 


0160-2216 


2 


CtFXD MICA 1000 PF 5t 


2B4B0 


0160-2218 


AOA5C4 


OUO-3491 




CtFXD CEM O.Ok UF 4a0*20t lOOVDCM 


96289 


C023Bt01F103ES2S>:3N 


AbAbC» 


01«0-3.Sl 




CtFXD CER 0.01 UF ♦BO-ZOt lOOVDCM 


96269 


CO23BIOIF1D32S25-C0H 


AbA»C6 


0160-3443^ , 




CtFXD CER 0.1 UF 460-201 9OV0CM 


72982 


813I-050-691-104E 


A6A»CT 


^ i 

OUO-3443 




CtFXD CfR 0.1 UF *B0-20t 50VDCM 


72962 


8l31-050-fcSl-l0AE 


AbAtHAt 


0910-1101 


> 4 


SPRlNGtRETAlMERlPC SMITCHI 


28460 


0910-1101 


AoA5M)>7 


1460-114B 


4 


SPRINGS I0R9IDH 


00000 


06D 


A645M^2 


0184022902 


I 


ROLLER: DETENT 


28480 


0IB4O 22902 


A6A)U1 


1B54-0221 


2 


tSiRBSl NPNIrlEPL.BV 2N4044> 


26460 


1694-0221 


AoA9U7 


1693-0066 


3 


l9TRtSl PNP 


60131 


2N5087 


AbA^Ui 


1693-0049 




TSIRtSr PNP 


26460 


1693-0049 


At>A*ihi 


0797-0196 


a 


RtFxD NET FLH l.S NECDHN It 1/2W 


26460 


0797*0196 


AttAbhZ 


0797-0779 


9 


RsFXD ME1 FIM 1904 OHM U I/4M 


264BO 


0157-0779 


A6A5Mi 


0797-0190 




RtFXD NET FIN l.S NESOHH It 1/2N 


28460 


0797-0196 



Sfi- introduction to this section for ordccini; infurmutiun 
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Replacea'jle Parts 



Model 1703A 




S«fg'nTon HP Par. Number Q.y 



Description 



Mfr 

Code 



Mfr Part IMumber 



AbAaiiM 

MA^kl3 

AbAbKU 
A5A^KK V 
AbA^ki6 
Ab6.^k|? 
AbA>ihkA 

AbA^kt'^ 

AbA<>k?D 

A€A551MPt 

ACABS1MP7 

AbAD 



AbAbNPl 

AotebNptf 

AbAftHP^ 

MhOl 

AbAt^Qi 



AbAbkia 

A 6 A 6 AII 

A 6 A 6 K 17 

A6A6AI3 

AbAoMK 

A 6 A 6 RkB 
AbAbHXb I 
A6A6RX7 
AAAbftIft 
AbAbSX 



A6ArC9 

AbAfClO 

A6A7CU 

AAATCtZ 

AbA7Cki 

A6AKa; 

AAA7CR3 

AdATCkA 

A6&7CRS 

A&A7CNA 

AbA7CR7 

A6A7MP1 

A6A7NP2 

A6A7I4P3 

AbATai 



D767-077'? 

07^7-*0Mo 

06868131 

OAH7-t731 

07b7-0l36 

0606 8131 

07B7-0A6B 

07B7**0A60 

07S7«0^67 

2l&i)-17b2 

noQ-im 

2100*176? 

2100*176? 

068^*1541 

0464*1041 

07S7-0779 

04H4-10U 

iliO-0344 

3130*0334 

01701*66313 

Ol6D-)3?4 

0160-3431 
0140*0193 
01b0*3«M 
U1 60-3341 

OMO-llU; 

1400-1146 

OII40-??302 

I654-U?21 

16B3-OOU6 

1653-0049 

0747-0156 

0747*0779 

0747-0156 

0757*0779 

0747-0156 

0757-07/9 

0667*1731 

0747-0156 

0747-0779 

0747-0445 

0747-0460 

0757-044? 

7100*176? 

7100-176? 

2100-1747 

7100-1747 

06H4-154I 

0664*1041 

3130-0355 

'3130-0354 

01701-66550 

0160-3451 

0160-0230 

0180-0197 

0160-3451 

0180-0291 

OlBO-1743 

0160-0161 

0140-0203 

0140-0703 
01600153 S 
0160-2204 
0180-037% 
1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

19JI-0040 

1901-0040 

0510-1101 

1460-1146 

01640-2250? 

1854-0213 



ArfFKD Ktr Ftl 150R 0H1 It 1/4W 
jAKFXO HLl KH 1*4 kgOjMK U I72N 
B,FXD MET KM 1B0K OHM 0.1% MW 
AtFNO COMP 174 CHP 101 W7W 
AIFXO 4EI FLK 1»5 U \/2H 

R;FXDM£TFLM IBOKOHMOI^ r.AW 
RIFXO iU F4.N lOOK tMM U 1/6% 
4:FX3 KH FLH 6U9h U 1/8% 
AfFKO •41T FLM 75»07 OHK U l/H% 
AIVAR UH 207 51 IH 

MCVAR Wh 7UK 42 U 

REVA4 NH 70K 5t IW 

KIVAA WW 707 St IW 

HKFX3 CCHP I50K CHM lOK 1/4X 

RtFXO COMP lOOK CH7. 1U< 1/4N 

RK/X*} *4Er FLk 140K CH% U 1/4M 
RCFXO CQHP 100 HHX lOX 1/4N 
R310R A54Y1FCMALE 

R3T1R ASSYIHACF 

BOARD ASSYi SWEEP TIME DELAYED 

CtFXO MEt PCIY 1.0 UF 4t 100VUC% 
ClFXO CLR O.Oi UF ♦dO-JOt lOOVOCU 
CtFXO HtCA 87 PF 5t 
CtFXD CEfi 0.01 OF »e0«70t lOOVOCrf 
CIFXD POLY 0.31 OF 5t lOOVuC% 

4PRlMGtKEtAISLH|PC SMllCHl 

>PR19CM0MSI0N 

ROLLEAlDETENl 

rSUtSI NPfJlREPl.RY 7K4Q44I 

ISFAtSt PNP 

r41RF4l PNP 

RtFXO M£r FLH 1.5 ME&3MM It 1/7% 
RcFXD FlH 1504 OHH IX 1/4% 

RtFX3 fitJ FLH 1.5 XECrOlfK tX 1/7% 
KtFXD 9ET FL^ 150% CHM It 1/4% 

AtFXO ME? FLH 1.5 MCCDHH It 1/7% 
KtFXO 9ET FLH 150K OHH U 1/4% 
RtFXO COMP I7< OMH lOX 1/7% 

HtFXD HcT FLH 1«5 HEG3NH It 1/7% 
RtFXD HE! FLH 1504 OHH It 1/4% 

RIFXO HET FLH lOOx UHH It 1/6% 
RSFX3 Hir FtH 61.94 Hi>* It 1/6% 
RrfXO HET FLH 75.04 OHM It 1/8% 
RtVAR %W 70K 5t 1% 
ktVAR %W 704 5t 1% 

RlVAR UW 704 5t 1% 

RrVAR Wlf 204 5t 1% I 

RtFXD COHP 150K LrMX lOt 1/4%' 

RtFXO COMP lOOK CHH lUt 1/4% 

HOfOR ASSYfFEHALE 

MOTOR A5SY1HALE 

BOARD ASSY: HOLDOFF AND COMPARATOR 
CIFXD CEX 0.01 UF *80-?U( lOOVDCM 
CCFXD elect 1.0 UF 70C 50VDCW 
CtFXO ELECT 7.2 UF lot 70V0C% 

CtFXD CER 0.01 Uf 780-701 100Y0C% 
ClFXD ELECT 1.0 UF lOt 35VDCU 
CtFXO ELECT O.t UF lOt 35YDC% 

CtFXO HV 0.01 Uf lot 200VDC% 

CtFXO MICA 30 PF 5t 

CtFXO HICA 30 PF 5t 
C FXD MICA .001 UF6‘\ 5« 

CtFXD HICA lOOPF 5t 

CtFXD TAHT. 13 UF lOt 70VDCW 

DiaOEtSILlCOH 30HA iO%V 

OIODEISILICOH 30MA 30%V 
DIODE tSUlCOR JOHA 30UV 
DIODEtSiLICON 30MA 30%V 
DKOOEtSlLICQN 30MA 3D%V 
OlODEtSlLICOFl 30HA 30%V 

DIODE tSUlCOH aOHA 30%V 
SPRIHGtRETAlHERlPC 5%1TCH| 
SPHINGtTDRSrON 
RQLLERtOETENT 
TSTRtSI RPN 



I 7f1480 
78480 
784 70 
. 78480 
75047 




075 7-07 79 
0757-0156 
DCOQBm I 
tl> 1231 
0747-0146 

OCOBBUI 
; 0747-0465 
0757-0460 
0757*0462 
CT-106-4 

Cf-106-4 
rTr-l06-4 
Cr-l06-4 
ce 1541 
CO 1041 

0757-0779 
CH 1011 
3130*0355 



01701-66415 

MEW-749 

C073R101F|0i7.575*:39 

0140-0193 

Ca?3B101F|OJ7574-:OM 

HFW>197 

0510-1101 

090 

01840*77507 

1854-0771 

7S5007 

1853-0049 
0757-0156 
0 757-077" 

0757-0156 

0 757-0779 

0747-0156 
0757*07 79 
ER 1731 
0757*0156 
0757*0779 

0757-0465 
0757*0460 
075 7-046? 

CT-106-4 

Cf-106-4 

Cf-106-4 
CI-106-4 
CH 1541 
C8 1041 
313 '-0355 

3130-0354 
01701-66550 
Ca73BlOIFlO37S25-:0il 
15001 05X0050A7-OYS 
1500775X90 70A7-9YS 

C073B101F1037S25-CD>I 

15OD105X903SA7-0YS 

150D104X9034A2-DV5 

I92PI0397-PT5 

D140-02D3 

0140-0703 

01 GO 01 53 
R0H15F1O1J3C 
I500L06X9070Q2-OVS 
FDoioea 

FDCiaaa 

FDOIOBR 

FDG1O06 

FDCioaa 

FOGioaa / 

f 

Focioaa 

0510*1101 

OBD 

01B40-22502 

2N3904 



See InlrDtli -tior\ to thl.s xecCloo for ordering! Information 
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Model 1703A 



Replaceable Parts 



\ 1 

Table 6-2. Replaceabll Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


tASl-O^Oi 




\ 

tSTBt&t PM> 


28460 


1053*0303 




ib»3-07D3 




r^fACSl PNP , 


2B40O 


1BS3-0203 


4oA7Cv 


UM-OOlb 




rsutji PNP ' 


eoul 


2N3SQ6 




U63-Q03A 




ISIAKSI PNP , ; 


B0131 


2N3906 


AbA70(» 


lasA'OO'i; 




NPN 


B0131 


2N3563 


/6AT0T 


IB^3*Q03A 




rsriust PNP 


80131 


2N3906 


AAA7H1 


QbeA-22M 




lUFBO COHP 229 DHH lOX t/BW 


oiizi 


CB 2211 


AftATKa 


O60<V-22n 




lUFXO COMP 220 QHH lOt 1/4W < 


01121 


CB 2211 


AttATKA 


ObbA-lOU 




KCFXD CCHP too OHM 101 1/BM 


01121 


C 0 ion 


A6<a7K^ 


0664-3901 




RtFXD CQHP 39 OHH lOX l/A1^ ' 


01121 


CB 3401 


a«a7r;> 


06 64-1^231 




R4FXD COMP 22K QHH 10( 1/4H . 


01121 


CB 2231 


AbA7R» 


0664-kOU 




BeFXg COMP 100 OHH lOt 1/BU 


01121 


CB 1011 


A»A7k7 


OAEA-IJ?! 




lUFXO CUMP 1.2X OHM lot 1/BM 


01121 


CB 1221 


AfiArttA 


06BA-77U 




HtPxD CCHP 220 DHH lOS 1/AM 1 


01121 


CB 2211 


A6A7R4 


06BA-I0U 




RKFXO COHP 100 OHM lOt l/AU 


01121 


CB 1011 


A6A7K^l> 


ObiiA-lou 




KIFXD COMP 100 OHH lOt 1/BH 


01121 


CB 1011 


AbATRU 




1 


RtFXO LQHP lex QHH t<i% 1/AH 


01121 


CB 1B31 


AbiiTAU 






REFXO CCHP 2200 CHN lOt 1/AH 


01121 


CB 2221 


A6A7h 1 ^ 


07^7-0466 

ObBA-lOU 




RiTximn”riH"‘iooK' cH>n i”r/8i* 

AEFXD COHP 100 CHH lOS I/AH 


28A80 — 

01121 


0757*0«5 

CB 1011 


A6A/AL^ 


ObEA-2231 




RtFXD COHP 22X CHH IQX 1 /nH' 


01121 


CB 2231 


A6A7KIO 


06AA-1021 




RtFXO COHP lOOO DKH lOt i/4k 


01121 


CB 1021 


A6A7S1MPT 


lUO-0362 


1 


4373* A6&VtFlHALE 


20480 


3130-0352 


A6A7SIUP2 


3130-03S3 


1 


lOrjR ASSVthALE 


28460 


3130-0353 


AbA7Ul 


lejo-aaaa 




icmi (Kipu j-tspui PCS hUiO OBIE 


120AO 


SK7AIQH 


AAArXUl 


uoo-oraii 




BocxenirausiiBrED circuii i>v ooHriot 


SI606 


31A-A05D-3R 


AbAA 


0170166666 




DOikO ASSyt HORIZMODE 


284B0 


0I7C1 655CB 


AbAtlCi 


OUO-0197 




CtPXD UECr 2.2 UF IDt ZOVCCH 


562B9 


I500225X9020A/.OTS 


A6ABC.f 


OUO-0197 




CtFxD ELECT 2.2 UF lOt 20VUCH 


66289 


1500225X9020A2*DVS 


AbAACi 


0160-2204 




CtFXD MICA lOQPF Bt 


721 36 


RDH15F10U3C 


AbABCrii 


lSOk-0636 


5 


0100EChVOH|L> HOF CARRUR 


20480 


1401-0535 


AbA6CR< 


lSOl-0636 




UtaOElHTEKn) HUT CAHRtEk 


2 HBO 


1901-0535 


AoAACR:^ 


1901-0^35 




DIODE tHTBH ID HCl CARRIE K 


. Rs90 


1901-0535 


At}AbWii<ir 


190K-OOAO 




OlOaEtSIllCON 30HA lOMV 


C7263 


FOCIOBB 


A6A6CKS 


iSOt-OiHO 




OlJDEtSILtCOH lORA JOPV 


L T263 


FDG1O00 


A6AtSCKi> 


1901>'JUAO' 




CIOOE CSIltCOH 30MA JOHV 


07263 


FCC1O80 


AoAbCh? ^ 


19O1-00AO 




DlDDEcSlLlCDH idMA ^OitV 


07263 


Focioea 


AbAbCRA 


1901-0040 




0r03Et6lLlCQH 30HA 30HV 


07263 


FOGIO00 


AAAbCKS 


I901-OOAO 




DI006FSUIC0H 30HA 30HV 


07263 


FDCIOBS 


AbAbC^lO 


19U1-0040 




DIOJEESILICOH 30HA 30HV 


07263 


FOC1O80 


A6A8CR1I 


m\ 0040 




DirOE SILICON XMA 30SW 


07263 


FDG10B8 


A6AdOL 






tsfresi hpn 


60131 


2N3904 


Ab«S02 


>SB4-0ilB 




rSFRCSl NPN 


B0131 


2M3904 


A6Aeoa 


18630036 




TSTR.5IPNP 


B0I3I 


3N3006 


AbANRl 


0767-0A46 




XCFXO HET FLH IB.dR DHH It l/gH 


20480 


0757«0446 


AbAbM? 


0767-04^6 




RtFX) HET FLK 16.DK OHH IX 1/dH 


20480 


0757-0446 


AbAbMA 


OrB7-033t 


2 


REFXO HET FLH 2»43k OHH It l/BH 


26480 


0757-0431 


AbAbK^ 


O 0 B 4 -IOLI 




RtFXO CCHP 100 DMH 19* l/AR 


01121 


CB 1011 


AoASKb 


O 6 H 4 -IOU 




AtFXD CUHP too CHH lot I/4H 


01121 


CB ion 


AbAhRb 


0684-4721 




RtFXD COMP A790 OHH lOX 1/AM 


01121 


CO 4721 


AbABHr 


0684-1021 




REFXO COHP 1000 DHH lOt 1/AW 


01121 


r.B 1021 


AbAbkb 


06B4-6631 




AtFXD COMP ibK CHM lOX I/AM 


01121 


CD 5631 


AbAbR9 


06B4-6631 




RCFXO COHP 66it. CHH lot 1/4H 


01121 


CB 5631 


A6A8KtU 


0767-02B3 




R(FX9 MEI FLH 2. OCR OHM U l/BM 


20480 


0757-0203 


AbAbKlI 


0/6T-0260 


1 


REFXO HbT FLH 9b09K OHH it i.*eH 


28460 


0757-0280 


At>A6ki; 


06SB-3166 


1 


RtFXj ME! Fl« lA.TA OHM IX l/i M 


284 60 


0690-3156 


*4oAhAI j 


06E4-10il 




kEFXD CPMP 104 CHH lOS l/AH 


OlUt 


CB 1031 


A£ABR14 


0684 1031 




fl:FHDCOMP IOKOhM \Q^ IMW 


01)21 


CQ1031 


AGABUP) 


1460*1148 




6PR1SCETOR6ICS 


00000 


D0O 


A6A8MP? 


01«4U-^i5J? 




ROLLEREOeTENr 


28480 


01040-22502 


A6A6MP3 


OMO-1101 




SPRINOEREIAIMERIPC IMIICHI 


20480 


0510-1101 


A6A6S1MPI 

AGASSTMPL 


31 30- 0360 


1 


ROTOR AS&VeFEMALE 


20400 


3130-0360 


0170161003 


1 


HOTQR A6SVEHALE 


2B480 


01701 61Q03 


AbAfcUi 


tB3U-U08b 




Utm [RIPIE i'lNPUT PDS NAAlI saie 


12040 


SN7410N 


A6A0XDI 


1200-0766 




sjcremimegraied circuit ia comact 


91506 


314-AC5D-3R 


AoA9 


01 703-46608 




BOARD ASSY; H0RI20NTALPREAMF‘. 


28480 


01703-66508 


AbASC^ 


0160-3A63 




DtFxa CEK 9.05 UF >Ba-20X IlUVOCM 


56209 


C023A101L5037525*:3m 


AAA<«C^ 


016U-3A63 




CtFXD CEK 0.35 UF mBO-ZOX ICOVOCM 


56269 


C02JA101L503ZS25*CDH 


AbA9CA 


0160-34&3 




CSFXD CEK 0.05 I'F *BD>20( lUOVDCM 


56209 


Ca23AlDtl5tl37S/5*:[)rt 


A6ASC<» 


0160-3463 




CtFXD CER 0.05 UF .B0-20X lOOVOCM 


56269 


C0234lUlL5an575-C0H 


A8A-»C^ 


0l60-3**63 




CtFXO CEK 0.05 UF AB0.20X lOOVOCH 


56209 


C023410U50in25*:JH 


A4A9Ct> 


0160-0230 




CtFXD ELECT 1.0 UF 20X 50VDCM 


56289 


1502105X005042-075 


AftAvcr 


01 BU>l)j30 




.tFXS ELECT 1.0 UF 20X 50VOCU 


56269 


150D1Q5XD05UA2-0/5 


AbA9Cb 


0160-34S1 




CtFXD CER O.JI UF .BO-ZOX lOOYOCM 


5a2B</ 


CQ230101F1037525-CDH 


AbA9C9 


OlbO-3461 




ClFxr CER 0.01 UF >ED>20t lOOVOCW 


56289 


C023(U01f 10iZ525-:Jn 


A0A<)Clt> 


0140-0206 




CIFXC MICA ,/3 Pf 5X 


72136 


RDM15F2715 500V 


AofvCkl 


I'iOl-UO'.O 




IMJOb tLlCOk 30KA >OhV 


0 72 6 3 


FDGlOdb 


AbAVCHir 


1901-0040 




DIJDbtSILtCDY lUHX IDmV 


07263 


FOOIO0B 



ti> thi^ si'ciUMk tipr oitlorm^ iiUi>rinaiiiMi 



Replaceable Parts 



Model 1703A 



Table 6 - 2 , Replaceable Parts (Cont’d} 



De&“n HP Number Qty 





I90i>0040 




tfOI-OOAO 




I90t-a»3s 


MAfCRb 


1901-0;3S 


A6A9CR7 


19O1-0OAO 


A6A0XA1 


USl-UOA 


MA8XA3 


12S1-1AQA 


MbfOl 


lflS4-Q0l9 


46AS0^ 


kiiSA-aoi9 


A6A9di 


1B&3-003A 


AftA^g^ 


1653-0036 




2100-1760 


AftASR2 


2100-1762 


A6A9KA 


07»7-0440 


A6A9HV 


07)7-0446 


AtiAVk^ 


07)7-0441 


A0A9kt» 


07)7-046) 


— AftAVR7 


07)7-0472 r 


AftAVRrt 


0767-04U 


AAA9K t 


075 7 0436 


Msmo 


0757 0435 


AtAORIi 


0757-0558 


X6X9KU 


07)7-02BJ 


AfiASkli 


0757-0283 


AfaAVkl^ 


0757-0556 


AAA9RIS 


07)7-0446 


4oA9All» 


07)7-0427 


A049K1 7 


07)7-07)) 


A6A9KU 

A6A9K|<» 


O7)7-02Bi 




0757-0753 


AeA9A,7l 


2100-1755 


A&A9R2/ 


0)64- )901 


thkWli 


0664-3901 


AbAVR2>» 


0664-3901 


A6ASA2& 


0664-3901 


A»ASIi26 


07)7-0401 


A»AIO 


QI703 56510 


A6AIUC1 


0121-0168 


/bAioc; 


01G0 3670 


A6AI0C3 


Olr.O-)4)3 


A6A|PC% 


0121 *0166 


^tiAlOLb 


0160-3551 


IAA10C6 


0160-34)1 


46A10C7 


01603655 


A6AI0CB 


0160 3665 


AqALOCV 


01CQ3670 


A6A10UD 


0teO3670 


AtiAIUJI 


16)3-0036 


AbAlOOu 


16)3-0036 


AftAlOUJ 


1B55-0215 


A6AI004 


IB)4-021) 


A6A|0a9 


16)4-0271 


A6AiOO« 


1B55-0271 


IAA1U07 


16)3-0037 


AoAtooe 


16)3-0037 


AftAiOKi 


0157-0559 


AAAIOK^ 


0)84-3931 


A6A10R3 


0664-3901 


AbAlDK* 


07)7-0449 


AbAkDkb 


06B5-1011 


A6A10R6 • 


0664-1011 


A6A1UR7 


07)7-04)6 


AAAlOKb 


07)7*04)6 


A6A10R9 


0O64-10U 


A6AI0HIU 


0)64-1011 


loAtOkU 


0684-4721 


AbAlOkU 


06)4-4721 


AsAlOKt j 


0757-0273 


AbAlOKU 


07)7-0273 


A6A|0Ki:> 


07)7-0416 


AbAltiRlo 


0757-0516 

) 




Description 


Mfr 

Code 


Mfr Part Number 


DIQDEt5ILIC09 3dHi 30uV 


07263 


FDCIOeB 


OIODEt5ILICCM JOKA 30HV 


07263 


FDSIOBB 


OlODtlKYBRlD HOI CARRikR 


20460 


1901-0535 


DIODE trttBRlO HOT C81UU ’R 


26460 


1901-U535 


OlOOEt SILICON 30HA 30K17 


07263 


FOCIO06 


CCNNECrORiRC E03E 1 R3k 22 CQIUCf 


71TS5 


252-22-30-31D 


CQNNECratltPC EDSE 1 BDu 22 CONTACT 


71785 


252-22-30-310 


757itl5I 5PN 


20460 


IB55-0019 


tST8C5l NPN 


26460 


16)4-0019 


757*751 PNP 


80131 


2N3906 


75I*tSl PSP 


60131 


2N3906 


KIVA* UH 5K OHN 5* 77PE V IN 


26460 


2100-1760 


RtVAR MM 20K )t IN 


75052 


Cr-106-4 


RtFXO Hit FAH 7*)0K OHH H l/6li 


26460 


07)7-0440 


*IFA0 NET FLH 15.05 5>1M It 1/8N 


20460 


07)7-0446 


*IFA3 NE; FLN 8.25F OHH U I/8W 


26460 


0757-0551 


*tFXD Nil FLM 1005 OHH It 1/88 


23460 


07)7-0465 


*tFX9 I4E7 FLM 200< OHM It 1/8N 


264 00 


07)7-0472 • ~ 


R.FXDME7 FLU 12.1K OHM IN 1.8W 


26480 


07B7-0A4A 


R FXOWET FLM30200MM 1\ I BW 


26400 


0767 0RJ5 


R FXO MET FLM 3320 OHM \\ l,6W 


26460 


0757 0436 


*1FX0 MET FLN 51.15 CNN It l/EA 


20460 


07)7-045) 


RIFXO NET FLN 2»00R CHN It I/6M 


26460 


07)7-0283 


RtFXD NET FLK 2»0QK OHM IX l/6k 


2B4BO 


0757-0283 


*tFX3 NET FLN 15.05 OnN It 1/8H 


26460 


0757-0556 


*>FX3 NET FLN 15.05 QhH It I/8N 


26460 


0757-0556 


BtFXO NET FLN 1.55 CHN It I/8N 


26460 


07)7-0427 . 


*CFXO NET FLN 9.095 OHN It I/5M 


26460 


07)7-0753 


*4FX3 NET FIN 2.005 OHN It WBN 
N3T A551CNE0 


264 00 


0/57-0263 


PtFXD NEt FLN 9.095 OHN It 1/5N 


264B0 


0757-07)3 


*>VA* NW 100 ONN 5t T7PE V IN 


26460 


2100-17)5 


RtFXD COMP 39 ONN lOt I/5W 


01121 


CO 3901 


AtFXD CCNP 39 OHN lOX 1/4M 


01121 


CO 3901 


RtFXD COMP 39 UNN lot 1/5W 


01121 


C6 3901 


RtFXD CONP 39 QHH iOt I/4M 


01121 


CO 3901 


RtFXD NE7 FLN lOO CHM It 1/8N 


20400 


07)7-0401 


63ARD ASSYtHOXWONTAl CHTPUT 


264 00 


0170366510 


CtVAR TEFLON 0»2)-U)3 <'F bOOVOCM 


20460 


0121-0160 


CFXDCERDI UF 2O\200V0CV. , 


729B2 


8131 U200C51 I04M 


CtFXD CER 0.05 OF eBO-NOt lOOVOCN 


)6269 


C023A101L5031525-CDH 


CIVAR TEFLON 0.25-1.50 PF AOOVCCM 


26400 


0121-0168 


CtFXO CER 0.01 UF «BO-20t lOOVDCN 


)6269 


i CU23810IFI037525-CDH 


CtFXO CER D.OI UF >B0-20L lOOVOCN 


)b269 


1 C0234101F103, $25-:3H 


CFXOCERaOl UF »BO-205 500VDCW 


66269 


C0?aA50tJI032S2\CDH 


CFXDCEROOt UF rBO-TONBOOVOCW 


E62B0 


C023A80IJI032S25CDH 


CFXDCERO.I UF ?0\?OOVOCW 


72902 


BI3I M200651 I04M 


C FXDCERDI UF 20\ 200VDCW 


72062 


BI31 M2006BI 104M 


TSTRESI PNP 1 


S0I31 


2'<i39a6 


TSlRtSl PNP 


60in 


2N3906 


TSTRtSI NPN 


60131 


2N3904 


TSTRtSl NPN 


B0131 


2N3904 


rsrxtsl NPN 


20460 


10)4-0271 


tSTRtSl NPN 


2640D 


10)4-0271 


TSTRtSt PNP 


04713 


5S 2109 


rsiRtsi PNP 


05713 


SS 2109 


RtFXD FLN 20< QHN IX 1/6H 


20400 


0757-044'7 


RtFXD COHP 39 URN lOt I/5N 


01121 


Ca 3901 


RtFXD CONP 39 OHN tot 1/5U 


01121 


CB 3901 


RtFXD FLN 205 OHH It 178M 


28480 


07)7-0449 


RtFXD CUMP lOD LHN lot 1/5U 


01121 


C0 1011 


RtFXD rOMP lOD CHN IDS 1/4M 


01121 


CB toil 


RtFXO Mil FLN 51.15 OHN It l/BN 


214 00 


OT)7p04)6 

07)r5-04)B 


RtFXD NEI FLM 51.15 OHH It l/BN 


2t40O 


RtFXD CONP 190 CHM lOt U4H 


oiwi 


cn ton 


RtFXD CCMP 100 OHM lOX 1/4M 


91121 


CB 1011 


RtFXO COMP 4700 OHH lOX I/4M 


01121 


CB 4721 


RtFXD COMP 5700 CHK lot 1/5U 


91121 


Cb 5721 


RtFXD NEI FLN 3.015 CHM It l/BN 


28400 


07)7-0273 


RtFXD NEI FLM 3.015 CHN It l/BN 


28480 


07)7-0273 


RtFXD NET FLN )U OKN IX )/6w 


28480 


07)7-0416 


RtFXD met FLH 511 CHN It l/BN 


20460 


07)7-0416 
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Model 1703A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6AIQVni 


10070041 




DIODE: BREAKDOWN 6.nV6N 


(m;t3 


5^10030 08 


A6AIQXQ7 


12050006 


3 


HEATSINK. TRANSISTOR 


13103 


3336B 


ACAII 


0170366611 


1 


eOARD AS5V; STHC SWITCH 


26480 


0170366611 


A6AI1RI 


07B7047B 




R fXDMETFLM30IK0HMIHt.8W 


36480 


07670476 


AaAITR} 


0767 0487 




R: rXD MET FLM B36K OHM IS T,8W 


rB4B0 


07670487 


A6AMR3 


OCOB 3461 




n FXDMETFLM I33K0HM1S1,8W 


:b4ro 


OCOS 3461 


A6AI151 


jioinr? 




SWITCH: PUSHBUTTON 4 STATION 


2B4BO 


3101 1373 


A6AI1VRI 


1002 0026 




DIODE. OREAKOOVyN lOOV 6\400MW 




19020076 


A6AI1VR2 

A7 


10020026 




DIODE; BREAKDOWN 100V 6%400MW 
NOT ASSIGNED 


78460 


19070076 


A8 


0rjl66617 




BOARD ASSY: STORAGE 


284 BO 


Qi;0.1666l2 I 


A8CI 1 


01603461 




c; FXDCEROOl UF >EO-30MOOVDCW 


66380 


CO73BI0IFID33S36CD l 


A8CZ 


01603448 




C FXO CER 1000 PF IDS 1000VDCW 


567B0 


C06/B361FI07KS26CD ' 


A6C3 * 


01602306 




C:FXDMICA27RF 6% 


76480 


0160 7306 


A6CA 


0140 0206 




C:FXDMICA37QPF6S 


73136 


HOMI6F37I6 500V 


._A8.C5. 


_ 01603467 




C FXDDISCCER002UF 20%100VOCW 


667B9 


CO23BI0IH7O3MS26CO 


A8C6 


0160 lOEB 




C.FXDAL ELECT 3600UF .76-lOS 1SVDCW 


66380 


30D26BGQ15JJ4 DSD 


A6C7 


OIB00360 




C FXO ELECT lOUF *60 10H60VDCW 


66780 


30DI06F160UA2 DSM 


A8C8 


01600166 




C: FXD MY 3300 PF 10^ 200VDCW 


66789 


I92P33303PIS 


A8C0 


01603443 




C FXD CER 0.1 UF «B0'20% B00VDCV7 


77982 


0131060661 104/ 


A8CID 


01603443 




c: FXDCEH0.1UF *60 -30S SOOVDCW 


7208? 


8131 060 661 104Z 


A8CM 


016Q1746 




C:FXDEL£CTI6UF10S 38VDCW 


78480 


01BDI746 


A8CI7 


OIEOOIOO 




C, FXOELECT4 7UF IOS38VDCW 


66280 


1600476X90368? DYS 


A8CI3 


01600116 




C: FXDELECTerUF 10S3SVDCW 


66380 


1600686X903682 DYS 


ABCRI 


loot 0028 




DIODE: SILICON 0 76A 400 PIV 


047T3 


SR 1368 0 


ABCR2 


10010028 




DIODE: SILICON 0.76A400PIV 


04713 


5013680 


A8CR3 


loot 0028 




DIODE : SILICON 0 7SA 400 PIV 


04713 


5RI36BO 


ASCR4 


10010078 




DIODE: SILICON 0 76A 400PIV 


04713 


SR136B0 


ABCR5 


10010028 




DIODE: SILICON D76A 400PIV 


04713 


SR1368 0 


A8CR6 


loot 0028 




DIODE StLICOHa76A 400 PIV 


04713 


SR1358 0 


A8CR7 


10010028 




DIODE : SILICON 0 76A 400 PIV 


D<;i3 


SRI3680 


A8CRB 


loot 0040 




DIODE: SILICON 30MA30VAf 


7263 


FOG loss 


A8CR9 


loot 00>10 




DIODE: SILICON 30MA 30 WV . 


07203 


FOG 1068 


A8CRI0 


loot 0040 




DIODS: SILICON SOMA 30 WV 


07263 


FOG tm 


A80t 


1664 0316 




TSTR;Sr NPN 


B0I3I 


2N3004 


^802 


1P--4 0216 




1STRS1 NPN 


60131 


2N30O4 


AB03 


1B54Q2I6 ' 




TSTR: 51 NPN 


80131 


2N3004 


AE04 


1B54 0216 




TSTR-SI NPN 


B0I3I 


2N30O4 


A805 


1B64 0216 




TSTR. 51 NPN 


80131 


2N30O4 


ABQ6 


1B5402I6 




TSTR. SI NPN 


80131 


2N30DI 


A807 


1B53 0740 




TSTR: 51 PNP 


04713 


ssnaoK 


A80B 


1664 023? 




TSTR Si NPN ISELECTED FRDM3N3440) 


' 2B4BO 


1864 0232 


ABQ9 


16630240 




TSTR: SI PNP 


D47I3 


SS113UK 


A8Q10 


1864 0337 




TSTR. SI NPN ISELECTED FROM 2N3A101 


2B480 


1864 0333 


ABOn 


1854 0737 




TSTR: 51 NPN (SELECTED FROM 2N3440I 


28480 


1864 0732 ' 


A80I2 


1864 0737 




TSTR SI NPN (SELECTED FROM 2N34401 


2B460 


1864 0232 


Aeai} 


1B64 036B 




TSTR SI NPN 


2B.T80 


186'1036B 


ABOU 


1864 0216 




TSTR SI NPN 


60131 


2N30M 


A80I8 


1853D03G 




TSTR 51 Pf^P 


80131 


2N3006 


A80IE 


1B6»t0232 




TSTR: 51 NPN (SELECTED FROM 2N34401 


28460 


1864 0232 


ABRt 


0267 0140 




R FXDFLM30KOHMIM/BW 


2B4RO 


0767 0148 


A0R7 


0767 1004 




R; FXD MET FLM 1470 Ol'\m LBW 


28480 


0757 tool 


ABR3 


0684 7331 




R. F X D COMP 22 K OhM 1 0^ l.‘4W 


01121 


CB223I 


A8R4 


0767 0460 




R FXD FLM I50KOHM 1% l,BW 


78480 


0767 0(90 


AdRB 


0767 0466 




R. FXDMETFLM 61. 1K0HM VS LBW 


2B480 


0767 D168 


ABR& 


0767 0472 




R: FXDMETFLM 300KOHMnt,8W 


78480 


0757 0472 


A8R7 


06846631 




R; FXDCOMPBCKOHM10%1,'4W 


01121 


CD 6631 


A8R8 


21003366 




B. VAR CER MET 100KOHM I/2W 


73138 


72XR104 


ASR9 i 


0684 2231 




R FXDC0MP22KOHM10\r4W 


01121 


CD 2231 


ABRIO I 


0684 3331 




R: FXD COMP 73K OHM 1DV 1/4W 


01121 


CD 2231 


A8RI1 


0684 2?31 




R: FXDCOMP23K OHM 10\ 1/4W 


01121 


CB 2731 


ASRI? 


0664 2231 




R: FXDCOMP22KOHM tOS1,'4W 


01121 


Cb 2231 


ABRI3 


0684 6631 




R FXD COMP 6CK OHM tOS 1/4W 


01121 


CB6631 


ABRI4 


0684 6631 




R; FXD COMP 66K OHM tO^IMW 


01121 


CB 6631 


ASRI5 


21003363 




R. VAR CER MET 20K OHM 1/2W 


73136 


72XR20K 


ABRI6 


31003363 




R: VAR CER MET 20K OHM 1/2W 


73138 


72XR2QK 


A8RI7 


0757 0436 




R: FXD FLM I3000HMIM BW 


28480 


0767 0126 


A8RI8 


0690 3166 




R FXDMETFLM46400HM1\1.8W 


.^460 


0608 3166 


A6RI9 


06871041 




R: FXD COMP 100K OHM 10\ 1/2W 


01(21 


EB 1041 


A8R70 


06846631 




R FXDCOMP66KCHM 10\t/4W 


01121 


CD 6631 


A8R31 


0684 3331 




R: FXOCOMP 22K OHM 10*4 T/4W 

J 


01121 


CB223I 
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Replaceable Parts 



Model 1703A 



Table 6*2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AflR72 


0e84'154l 




R.’FXDCOWP tSOKCHM 10% I/4W 


0II3I 


CB 1641 


ASR23 


0664 8231 




R:FXDCOMPa2KOHU10\l/4W 


01131 


CBB23I 


Aan2<« 


0684 3321 




R: FXD COMP 2200 OHM 10% I/4W 


01171 


CB 3231 


AfiRTS 


06842221 




Rr FXD COMP 2200 OHM 10% I/4W 


01121 


CB 722) 


AaR2Q 


0684 222t 




RiFXDCOMP 2200 OHM 10% 1/4W 


01121 


CB 2231 


A8R37 


06B4-7331 




R:FXD COMP 2200 OHM 10% 1/4W 


01121 


C8 2221 


ASn28 


0684 3231 




R; FXD COMP 2200 OHM 10% I/4W 


01131 


CB 2221 


A8R29 


2100 3353 




R: VAR C6RMET20K0HMI/2W 


73138 


72XR2QK 


ABR30 


31003353 




R; VAR C6RMET20K0HM I/2W 


73138 


77XR2aK 


ASR3I 


07578200 




R: FXD MET FLM 5620 OHM 1% 1.8W 


28480 


07570200 




0757 0200 




R; FXO MET FtM 6620 OHM 1% 1.8W 


38480 


0757 0200 




0664 1031 




Rt FXO CCMP 10K. OHM 10% 1/4W 


01131 


CO 1031 




0884. 1031 




R: FXD COMP 10K OHM 10% 1/4W 


01131 


CB 1031 




060&3440 




R: FXDMETFLM28.7KOHM 1%1/8W 


38480 


0608 3449 




07670443 




Rl FXD MET FLM 11KOHM1%l/BW 


38480 


07570443 




0664 2231 




R; FXD CG^fP 22K OHM 10 % \m 


01121 


CB 2331 


ASR3S 


0684 1041 




R; FXD COMP 100K OHM 10% t.'4W 


01131 


C8 1041 


A8R39 


0684-t07l 




R;FXDCOMP10000HM1D%I/4W 


01131 


C8 1071 


AaR<<0 


0684773{ 




R; FXD COMP 7200 OHM 10% I/4W 


01121 


CB 2721 


..ASRAI 


_ . 0684 1031 


— 


R;FXDCOMP10KOHMIO%IMW 


01121 


CB1031 ..... 


ASR42 


0064 1 041 




R; FXD COMP 100K OHM 10% 1/4W 


01121 


CB104I 




06841031 




R: FXD COMP 10K OHM 10% 1/41V 


0TI31 


CG 1031 




0684 5621 




R; FXO COMP 6600 OHM 10%I/4W 


01121 


CB 6621 




0684 1641 




R: FXO COMP 15UK OHM 10% I/4W 


01131 


CB 1641 




0684 1031 




R; FXD COMP 10K OHM 10% I/4W 


0)131 


CB 1031 


ABR47 


0664 6631 




R: FXD COMP 5600 OHM 10% 1/4W 


01121 


CB 6621 




0684 6631 




R: FXDCOMP56KOHM 10% T/4W 


01121 


CB 6631 


A8R49 


0684 6631 




R ; FXD COMP 56K OHM 1 0% 1 /4W 


01121 


CB6C3I 


ABR60 


0684 6831 




R; FXD COMP 56K OHM 10% 1/4W 


01131 


C8 6631 


ABR6I 


0684 3221 




R: FXD COMP 2200 OHM 10% I/4W 


01131 


CB 2221 


AaRB2 


06841031 




R; FXD COMP 10KOHM 10%1/4W 


01121 


CB 1031 


ABRB3 


0664 1041 




R: FXD COMP 100K OHM t0% T/4W 


01)21 


CBI04) 


^Ul 


18200687 




1C: TTL LP TRIPLE 3-INPT NANO CAlE 


12040 


OM74LION 


A8U3 


18300684 




IC: TTL LP QUAD 2-INPT NOR CATE 


12040 


DM74L03N 


A8U2 


18200684 




1C; TTL LP QUAD 2- INPT NOR CATE 


17040 


DM74L02N 


ASU4 


18200683 




IC: TTL LP OUAD 2- 1 NPT N AND 0 ATE 


12040 


DM 74 LOON 


A8U5 


10300683 




IC: TTL LPOUAD 2-INPT NANO GATE 


12040 


DM74L00N 


ASUS 


1830 0683 




IC: TTL LPOUAD 2-INPT NANO CATE 


12040 


DM 74 LOON 


A8U7 


18380119 




IC; LIN TIMER W/TRICCER AND RESET 


18224 


CF 001T 


A8XUI6 


12000441 


6 


SOCKET: IC 14-PIN MINIATURE 


28480 


1200 0441 


A8XU7 


1200 0763 


1 


SOCKET: ICB<PIN. FOR TO-6 CASE 


71785 


1339892061 


Ad 


0170166524 




BOARD ASSY: EXT HORIZONTAL 


28480 


0170166624 


A9CI 


01310069 


1 


CVARCER2-BPF 


28480 


01210069 


ABC2 


01400203 


1 


C: FXD MICA 16 PF 6% 600VDCW 


28480 


0140 0202 


A0C3 


01800197 r 




C: FXD ELECT 7.7 OF 10%?OVDCW 

i 


66260 


16QD736X9020A2DYS 
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Model 1703A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9C*» 


oi eo<*ui9f 




C(7X0 ELECT 2^2 UF |0X 2QVDCW 


54269 


150D225X’)020A2-BVi 


A9Ckl 


t90l-03f& 




OlJOLr^lLKCON 35V 


284 30 


1901-0374 




t90f-0l7o 




023DE25tLIC07< 3!V 


26480 


1901-0374 


AURi 


1901-0040 




0l33EtSUlCDN iOHA iOWV 


07243 


FDGiC6d 


A9CRA 


1901-0040 




02}DEtS2L2CCN 20H9 309V 


07263 


FCCiOR* 


ASUl 


•(040-0491 


2 


btEETIIATCHED PAtRI 


264R0 


5J60-04')j 


MOi 


5ado-049H 




grrm^AFCHEO patqi 


2H460 


5060-0498 


A90I 






Tsr»t52 NPTi 


80232 


2N3904 


A>^U<^ 






7S79tS2 


80231 


2NJ904 




tOU-0014 




rsrRtsi 9H? 


P0132 


2N3904 


A<»0« 


185J-0O3O 




rsriusi PNR 


80231 


2N3904 


ago; 


tBMOSIS 




TSTRSINPN 


B0131 


7N30O4 


ASkl 


0o9a-AA34 




PIFAO •2E7 PL*1 SOOK 0118 2» 2/A9 


26450 


0098-0454 


A9H2 


0757-0472 




RKFXD icr FLH 2004 OHM U 1/Btf 


20480 


0757-0*72 1 


*9R3 


0494-3901 




RtFXO CnMI> 39 CHK lOA 1/4W 


01221 


C6 3901 1 


A^RA 


1 




RKFXO CCMP 39 OH^ lOA 1/4W 


01121 


C8 3101 


A9k5 


04N4-IOU 




RtFXO COMP 100 0H*1 lOA 1/4W 


01121 


C3 1011 


ASRo 


ObOA-lOll 




RKFxn COMP 100 DHH lox l/4h 


0112L 


C0 lOIL 


AGftI 


0757-0440 




XtFx3 HE? FLH 7»50K DH5 i( 1/HW 


264 60 


i)757-04a0 






2-- 








A9R9 


07ST-0*»40 


RtFX!) r^FT FL5 7*504 OMR IX W8W 


2846(1 


0757-0440 


A9MK0 


0757-0293 




•3'XD 1ET FLH IK «H** lA l/UW 


204BD 


0757-0260 


A9RII 


0757-0440 




RCFX.7 HEt FLK 7*50K DNH IX 1/HW 


2P4 80 


0757-0440 


A9HK2 


O757-0J83 




RtFXO 4ET FLK 2*OOK QHK 11 l/6k 


26480 


0757-02ti 


A9RII 


0757-0440 




KtFXO KET FLK 7*504 OHH It 1/dW 


234 60 


0757-0440 


A9KtA 


0757-0290 




RrFXO kET FLA IK LHH It t/HW 


28460 


0757-0280 


A9R15 


2100-2521 


1 2 


lUVAR flH 2000 CMk lot LTi |/2W 


28460 


2100-2521 


A9KU 


0757-0435 


1 2 


RrFXO FLH 3920 UH1 U I76M 


264HD 


0757-0435 


A9RU 


0757-0290 




AIFAO 927 FE'2 2K OMH 2* 2/99 


26460 


0757-0280 


A9Kt6 


0757-0 2A0 




K^FXO Hir FLk IK OHk It 1/8W 


26460 


0757-0260 


A9IU9 


0464-1011 




47740 CUHP IDO OKH lOt l/4k 


01121 


C8 IQil 


A9K20 


04H4-3321 




RtFXO CD*‘P ^300 L'tiM lot 1/4U 


DU21 


CH .3321 


A9k^l / 


0A95-t0tl 




'4rF4D CUHP 100 OHH IOC l/4k 


01121 


ti 1012 




04U4-3931 




RtFXD CUPP 39 OHH lot 1/4W 


01121 


ce 3901 


A9Ut 


1922-0002 


1 


74A^fSISTOR ARRAVrSl NPN 


02735 


CA30'»5 


A9XUI 


1200-0748 




SDCAE7t|NIE«AtED CrR;u2t 2A CCVIAC2 


91506 


314-A050-3R 


A10 


0170361606 




CONNECTOR ASSY: HIGH VOLTAGE 

i 

,i 


76480 




017036Y608 



^t'L‘ knlrcMlui'tUui u> thi« for ordt'rlnK infi>rm>ilion 
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tlOiiDO 

uti.^1 

GJj// 

u<»;u 

UJtO 

I3lui 

7ei»/ 

iv/ai 

2Uhf 

FO'iOi 

/uua 

71)90 

U78) 

Ulia 

r;7b) 

7iH^> 

744/i> 

7)04/ 

7>9l) 

7?Vr>9 

7b))3 

7SUb 

NU170 

bCUi 

tiilhi 

9t>»U 



Table 6-3. Ll$t of Manufacturers" Codes 



.■4A\uF 8CIURER NilE 

itu -tf 0kSC>iM>riuK Fi]K rntik mf> suMndt 
Up^.i. CU<'4uh 
At.i.EK UllAJUY Cl’. 

AHI>HE^OL C(1KI>. 

MCA soLtu STATE % meceivim; ruAE Diy. 
tMM>»sirH.iM ELE'rrAL'Mc cjkp. 

MlITtSURCA SEmICUNDUCIUm AhaO.INC. 

EAtHCrilLU CA:ENA t lisr, comp. SEPtCONUUCTOK OlV. 
li.E. CO. MIMAEUAE CAMP DEPT. 

AmTI'V.AL SEMtCONDUCrOA CUkP. 

TnlMAmiT Ctt. 

SPmUCE .tNE MICA Cli. 

ELECTkA/XlDCAriD CUMP. 

Ml M/P nEACKlPTUllt fUM Tuts MPS NUMAEH 

APtciAUT cc.ir;ErTCR cn. isc. 
hucea prod. cr. 

HEMlETT'.pACHAt.D CruPAkT 
spmasup elec IK tc CO. 
kltlPK MfO. CU. 
ntCDEN CHRP. 

ttliSSPAYll MPi. OtV.'HC CMA. -EDISON CO. 
liUAE ONION INC. CENTHACAH DU. 

CINCh MPO. CO. DIV TAH INC. 

ElECIMri liillvE Ppr,. co. TNC. 

umaae mp>'.. cn. 

Eht HUOn h. INC. 

ERIE rECHNOLII(.tCAC PKOU. INC. 

JonNSIlN E.P. CD. 

Iniemnationac resistance :u. inc. 

LITIECPOSF INC. 

.uaERCHAPT C3RP. OP CALIP. LTD. 
lliONEHliAN PhDO. INC. 
mACDES MOHlNnPR INC. 

SChNITTER AILUV PROD. CO. 

ECtCINU'IIC INUUSTHIES ASSOCIATION 

aImcd speer elect, cdrp. 

(Rm CAPACItllM DIV. 
iIaoio materials CO. 

AOCAT INC. 



AODfilSS 


(IP 

CODE 


AhiV SUPPUUA Of U«S.A« 


RILmAOMEE. mis. 


S3204 


eroadvIEm. III. 


bOISi 


S0*4ehViLlEi 


06B76 


wAiEFtCLO* HASS* 


01840 


PHJEriU* ARt/» 


ftsooa 


njontain vUr, cal ip. 


94040 


Clk^llAHQ^ OHIO 


ALlU 


OANgUkr* CONti* 


OA8iO 


LAUAS» rsx* 


7S247 


SPRUCE PINE. N.C. 


24777 


hlHiHAL MIUS» tex* 


7b0b7 


INOIANAPOLtS. INO. 


46227 


D04N6hS CROVCt UL* 


AOStS 


PALO alto, calif. 


94304 


N* auahs* mass* . 


01247 


CHtCASU. ILL. 


60S23 


CnlCAuD. III. 


60644 


sr* lUliis* MO. 


63017 


MUuA'JAU* lilsc* 


S320I 


(LX &tOvb VlUACL. tlL* 
AlLl!MASnC» COS^* 


06226 


HAXi^OUD HEtGhrSr III* 


6i)6*S6 


PHlLAOELPMlA, PA. 


UlAN 


ERIE. PA. 


I6SI2 


mASECA* MtMM* 


56093 


PHlLAJU»»MtA» PA* 


19106 


OES rt.AtN€S» ILL* 


EOOlP 


roAkANCS CALir. 


90507 


Cleveland, jhid 


AAlON 


LjMG is* crry* s*v» 


mot 


ELiiAnern ^.3* 


07206 


rasmInston n.c. 


20006 


DO aois. PA. 


tSROl 


UOALlALA. ' 'RK. 


69153 


CmICAOO. t.C. 


60646 


AITLCbURO. MASS. 


02703 





« 



See iniruduclion tu this seclion for urderinit inlorinotion 
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SECTION VII 

MANUAL CHANGES AND OPTIONS 

I 

i 1 



7-1. INTRODUCTION. 

7-2. This section contains information required to 
backdate or update this manual for a specific instru* 
ment. Descriptions of special options and standard 
options arc also in this section. 

7-3. MANUAL CHANGES. 

7-<i. This manual applies directly to the instru> 
ment having the same serial prefix shown on the 
manual title page. If the serial prefix of the instru- 
ment is not the same ns the one on the title page, 
find your serial prefix in table 7-1 and make the 
changes to the manual that arc listed foe that 
serial prefix. When making changes listed in table 
7-1, make the change with the highest number first. 
Example; If backdating changes I, 2, ond 3 are re- 
quired for your serial prefix, do change 3 first, then 
change 2, and finally change 1. If the serial prefix 
of the instrument is not listed either on the title 
page or in table 7-1, refer to the Manual Changes 
(Supplement A) included with this manual. 



Table 7-1. Manual Changes 



Serial Prefix 


Make Changes 


1517A 


1 

1 


1509A 


2,1 


1422A 


3, 2, 1 


1402A 


4 thru 1 


■ 1342A 


4 thru 1 


1331A 


5 thru I 


1325A 


5 thru 1 


1232A 


6 thru 1 


1230A 


7 thru 1 


1226 A 


8 thru 1 


1I60A 


8 thru 1 



CHANGE 1 



Page 1-6, table 1-2, 

ACCESSORIES FURNISHED: Add front panel 
storage cover (Model lOlOlB), and one dc power 
' plug for assembling dc power cord (HP Part 
No. 1251-2614). 

Table 6-2, 

MP18: Change HP Part No. and Mfr Part No. 
to 0370-1129. 

MP32: Use part listed in table 7-3 ond shown in 
figure 7-6. 

MP33: Use part listed in table 7-3 and shown in 
figure 7-6. 



MP34; Change HP Part No. and Mfr Part No. to 
01707-04102. 

MP35; Use part listed in table 7-3 and shown in 
figure 7-6. 

MP36: Use part listed in table 7-3 and shown in 
figure 7-6. 

Add; MP36H1 as listed in table 7-3 and shown in 
figure 7-6. 

MP37: Use part listed in table 7-3 and shown in 
figure 7-6. 

MP38: Use part listed in table 7-3 and shown in 
figure 7-6. 

Delete; MP39. 

MP40; Use part listed in table 7-3 and shown in 
figure 7-6. 

Add; MP41 as listed in table 7-3 and shown in 
figure 7-6. ' 

Add: MP42 as listed in table 7-3 and shown in 
figure 7-6. 

Add; MP43 as listed in table 7-3 and shown in 
figure 7-6. 

Add: MP44, NOT ASSIGNED. 

Add; MP45 ns listed in table 7- and shown in 
figure 7-6. 

Add; MP46 as listed in table 7-3 and shown in 
figure 7-6. 

Add: MP47 as listed in table 7-3 and shown in 
figure 7-6. 

Add: MP48 as listed in table 7-3 and shown in 
figure 7-6. 

Add; MP49 as listed in table 7-3 and shown in 
figure 7-6. 

Add; MP50 as listed in tabic 7-3 and shown in 
figure 7-6. 

Add: MP51 ns listed in table 7-3 and shown in 
figure 7-6. 

MP76; Use part listed in table 7-3 and shown in 
figure 7-6. 

Schematic 19, 

Delete: A4R3. 

Delete; A4CR1 1. 

CHANGE 2 

Page 6-3, table 6-2, 

MP63: Change HP Part No. and Mfr Part No. to 
01703-20502. 

Page 6-4, table 6-2, 

W14: C)hange HP Part No. and Mfr Part No, to 
01703-61611. 

Schematic 23, 

S2; Connect wire from pin 14 to junction pin 10 
and BTlPl. Disconnect wire color (2) from pin 14 
to Si pin 3. 
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I CHANGE 3 

Page 6-6, table 6-2, 

A3A6: Change HP Part No. and Mfr Part No. to 
01703-61103. 

Schematic 22, 

A3A5R1: Change value to 29M. 

A3A6R2: Delete. 

A3A5C5; Delete. 

CHANGE 4 

Page 6-4, table 6-2, 

A3A1C2: Change to HP Part No. 0160-34'il, C: FXD 
CER 0.01 UF +80-20% 100 VDCW, Mfr Code 
66289, Mfr Part No. C023B101F103ZS25-CDH. 
A3A1C3: Change to HP Part No. 0180-0223, C: FXD 
ELECT 33 UF ICH. 10 VDCW, Mfr Code 28480, 
Mfr Part No. 0180-0229. 

Add: A3A1C7, HP Part No. 0180-C230, C: FXD 
ELECT 1.0 UF 20% 60 VDCW, Mfr Code 66289, 
Mfr Part No. 160D106X0050A2-Dys. 

Delete: A3AIC12, A3A1C13. 

Delete: A3A1CR7. 

A3A1R7: Change to HP Port No. 0684-4701, R: FXD 
COMP 47 OHMS 10% 1/4W, Mfr Code 01121, Mfr 
Part No. CB-4701. 

A3A1R9: Change to HP Part No. 0687-4711, R: 
FXD COMP 470 OHMS 10*% 1/2W, Mfr Code 
01121, Mfr Part No. EB-4711. 

A3AIR19: Change to HP Part No. 0684-1011, R: 
FXD' COMP 100 OHMS, 10<% 1/4W, Mfr Code 
01121, Mfr Part No. CB-2705. 

Page 6-8, table 6-2, 

A6R20, A6R21: Change to HP Port No. 0757-0280, 
R: FXD METFLM IK OHMS 1% 1/8W, Mfr Code 
28480, Mfr Part No. 0757-0280. 

Page 8-27, schematic 8, 

A5R20, A5R21; Change value to 1000 ohms. 

Page 8-65, schematic 23, 

CR7: Delete. 

Page 8-67, schematic 24, 

Replace schematic for part of<A3Al with figure 7-6. 
Page 8-59/8-60, schematic 25, 

A3A1C12 and A3A1C13: Delete. 

CHANGE 5 

Page 6-0, figure 6-1, 

Use figure 7-6 from this section for hondle assy 
parts identification. 

Page 6-2, 6-3, 6-4, 6-21, and 6-22, 

Replace with table 7-3 from this section. 

CHANGE 6 

Table R-2, 

Wl4: Change HP and Mfr Part No. to 01703-61601. 
A3W1: Delete. 

Pages 6-21 and 6-22: Replace with tabic 7-3 from this 
section. 



Figure 8-17 through 8-63, 

Replace with figures 7-1 through 7-4 from this 
section. 

Tables 7-4 and 7-6 provide test measurement infor- 
mation for the associated schematics in this section. 



CHANGE 7 

Page 6-2, 

A6A10: Change to HP Part No. 01701-66644, Qty 1, 
Board Assy: Horizontal Output; Mfr Code 28480, i 
Mfr Part No. 01701-66644. 

Page 6-20, 

A6AI0: Chonge to HP Part No. 01701-66644; Qty 1; 
Board Assy; Horizontal Output, Mfr Code 28480, 
Mfr Pnri No. 01701-66644. 

A6A10C1: Change to HP Part No. 0121-0168, Qty 2, 

C: VAR TEFLON 0.26-1.6 PF, Mfr Code 28480, 
Mfr Part No. 0121-0168. 

A6A10C4: Change to HP Part No. 0121-0168, C: 
VAR TEFLON 0.26-1.6 PF, Mfr Code 28480, Mfr 
Part No. 0121-0168. 



CHANGE 8 

Page 6-2, table 6-2, 

MP8: Change Qty to 4. 

MP18: Change to HP Part No. 0370-1099, Qty 1, 
KNOB, JADE GRAY, Mfr Code 28480, Mfr Part 
No. 0370-1099. 

MP24: Change Qty to 2. 

MP27: Change Qty to 12. 

Page 6-3, table 6-2, 

MP98; Delete. 

MP99; Delete. 

MPlOO: Delete. 

Page 8-65, figure 8-5-1, 

Change: post-accelerator vbftnge to 750f) V. 

7-5. SPECIAL OPTIONS. 

7-6. Most customer special application requirements 
»nd/or specifications can be met by factory modi- 
fication of a standard instrument. A standard instru- 
ment modified in this way will carry a special option 
number, such as Model 0000A/Opli«)n COl. 

7-7. An operating and service manual and a manual 
supplement are provided with each special option ih- 
strument. The operating and service manual contains 
information about the standard instrument. The man- 
ual supplement for the special option describes the 
factory modifications required to produce the special 
option instrument. Amend the operating and service 
manual by changing it to include all supplement 
information (and manual change, pages, if appli- 
cable). When these changes are made, the operating 
and service manual will apply to the special option 
instrument. 
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7-8. If you have ordered a special option instru- 
ment and the manual supplement is missing, notify 
the nearest Hewlett-Packard Sales/Service Office. 
Be sure to give a full description of the instru- 
ment, including the complete serial number ond 
special option number. 



7»9. STANDARD OPTIONS. 

7-10. Stiindord options are modifications installed 
on HP instruments at the factory and are available 
on request. Table 7*2 lists the Model 1703A standard 
options. 



Toblc 7-2, Model 1703A Standard Options 



Option 


Ocscription 


HP Part No. 


T 

001 > 


Instrument set at factory for 230V operation: 


Fuse: 21 10 0018 




Fuse, .25 ASB for 230-volt operation. 




012 ' 


Standard Model I703A with Moa».l 10103B 


Model 10103B 




Battery Pack. 


Battery Pack 





ChoHRCf nnd Options 



Model 170 :iA 




HPPar'N-"i'»r Q^y 



Description 



GOSMISe 

onoieesM 

0170361t0t 
01703 66602 
0170166664 

01 701 66637 ' 

0170366603 

0170366600 

0170366601 

0170366601 

01701 63401 
01701 63401 
0170361103 
01701 66641 
0170366607 

01701 66676 
01703 66602 
01701 66668 
01701 66662 
01 701 66614 

01701 66614 
01701 66651 
0170T 66616 
01701 66660 
017016663? 

0170366606 

0170166644 

0170366506 

0170366606 

0170)66524 

0170361608 

1751-3510 

1351-7500 

IhSO-OTU) 

2U0-Q00; 

21100003 

1360-3118 

t26U-01M 

1260-Ollf) 

Ul IlM-oTbO: 
1260-3118 
1260-01U 
1360-0118 

1230-0118 
01701-^6091 
Ul 701-6')001 
0ITOJ-IW29I 
01701-30604 

0170l-2<»7(); 

01T01-OM01 

t0<fU-02 It* 

0170t-0'M91 

Oi70-IOO» 

0^f0-l0^‘> 
O3T0-J9n2 
03 70-0Sb<> 
l)l70"Ji2«r, 
0370 2046 

01703 67401 
5040 7545 
03702171 
1^700063 
03701100 
0370 7452 
1520 0070 
01701 63705 
0170363701 
03702173 
03700657 
0370 0056 
01701 00104 

01701 23203 
0170 1 67415 
03700014 
15100038 
06100007 

01703 23701 
01703 01104 
01701 64T01 
00501757 
01701 25002 




P01VEB LINE INPUT A5SV' 

BOARD ASSY: LINE RECT 
POWER SUPPLY ^fODULE 
eOARO ASSY. LOW VOLTAGE MOTHER 
BOARD ASSY: LOW VOLTAGE CONVERTER 

BOAF DASSYiRECTANDFILTER 
BOARD ASSY: HIGH VOtTACE OSCILLATOR 
BOARD ASSY; HIGH VOLTAGE MULTIPLIER 
BOARD ASSY; GATE 
VERTICAL AMPLIPIIR MODULE 

ATTENUATOR ASSY 
ATTENUATOR ASSY 
ASSY: HIGH VOLTAGE MULTIPLIER 
BOARD ASSY; VERTICAL PHEAMPL 
BOARD ASSY: VE RIICAL OUTPUT 



BOARD ASSY: 
HORIZONTAL 
BOARD ASSY; 
BOARD ASSY: 
I BOARD ASSY; 

‘'board ASSY! 
BOARD ASSY: 
BOARD ASSY. 
BOARD ASSY: 
BOARD ASSY; 



CHANNEL A OUTPUT 
amplifier MODULE 
HORIZONTAL MOTHER 
TRIGGER 

INTEGRATOR MAIN 

INTEGRATOR DELAYED 
SWEEP TIME main 
SWEEPTIME DELAYED 
HOLDOFF AND COMPARATOR 
HORIZONTAL MODE 



t BOARD ASSY HORIZONTAL PREAMPL 
, HOARD ASSY. HORIZONTAL OUTPUT 
■ STORAGE SWITCH 
I BOARD ASSY; STORAGE 
BOARD ASSY: EAT HORIZONTAL 
CONNECTOR ASSY. HIGH VOLTAGE 

eOOY R & p CONNECTOR ZMAIE CONTACT 
CONTACT. R N P CONNECTOR .VALE 
L tSHII tllClLAlOt 91) VG. 

FUSE CARTRIDGE Z AMP 3 AG IFOR ACOPERATlONI 
PUSE: CARDRIUGE 3 AMP 3 AG IFOR DC OPERATION! 
C JYVELICKIBYL 

CGY»tCT.:Rtl;NC ' 

L3-lV£CTL*tB‘i: 

S-NNtCIUK ASSYILL PtiWtK 
C JYVLCTJKIUVL 
CrAlMUORtnilC 
L jYVtLIUVt.iV: 

OrVlltLlLKtnVC 
CJlL AiSY[ALISN"tM 
COIL ASiYt.VLlKNH> NT 
PAS;l ti K.IM 
I RA“t kf ,M 

•jJ“P.lkllCltl"Ct“ll(A 

»«.iKtCkT 

tJl IVl, IIIAH 
'.PKl’I.lMLlik CtMkAM 
“ iOAt JAUl CHAYIFOCUSI 
I 

«ivuH I JART GRAY POfYlON, TRIGGER LEVEL 
KNOB ASSY. VOLTS'DIV DIV.CAL . 
kVJil A>SY;V0LT5<D1V 
KNOB LEVER. JADE GRAY COUPLING 
and.) Ai.YtDISPlAY 

KNOB ASSY 

COVER HIGH VOLTAGE POT IFOCUS) 

KNOB ROUND 

KNOB HORIZONTAL POSITION. FINE 

KNOb;JAOE CHAV HORIZONTAL POSITION 

KNOB BAR TRIG/SWEEP DISPLAY 

MOUNT; SHOCK 

SHAFT ASSY SWEEP TIME 

SHAFT ASSY: PUSHBUTTON 

KNOB. ROUND 

KNOB ASSY INORM) 

KNOB ASSY ICALI i 

SPRING CONTACT 

COLLAR ANTI -ROTATION 
KNOB A5SY:BIANK 

BEZEL:PUSHBUTTON KNOB, JADE CRAY 
BINDING POST 
RETAINEBPUSM-ON 

RAILSIDE 
COVER RAIL REAR 
COVER ASSY HAIl FRONT 
GEAR SUPPORT 
HANDLE-ARM, RIGHT 



Sei’ Intrixtuclloii l.> lhii( HL'ctioii fnr iirilvrint; informiilliin 



Mfr 

Code 


Mfr Part 


j 

28460 


BOBO >196 


26480 


D170I66BB3 


28480 


0170361101 


ZB4EO 


0170366602 


ZB4S0 


0170166554 


26480 


0170 1 66537 


2B460 


0170366503 


ZB4B0 


0170366600 


28460 


01703C66C1 


26480 


0170366601 


28460 


0)701 63401 


26480 


0170163401 


28480 


017036)103 


2B4BO 


01 701 66541 


26480 


0)70366607 ' 


2B4BO 


0170166526 


28460 


01703 65802 


Z84E0 


01701 E656B 


2B480 


0170166552 


2E480 


0170166514 


28460 


0)70166514 


26480 


01791 E6561 


26460 


0170166515 


26460 


0170)68660 


28460 


0)70166632 


26480 


01703G650R 


28480 


D170T 66544 


. 28480 


0170366506 


28460 


01703 66&05 


28460 


0170166524 


ZB 480 


OU03 616OB 


27264 


1645 PI 




I3B0T 




f>Oi 


75')l*' 




75015 


312U03 


J1 




Z-.9JL 


P?^J^ 1 




.■)■■< 12} -1 




01 fUl ' b 


J49J1 






MJIi 12P- 1 


24-Ul 


1 




ws 1 


/c4tD 


01 fJi fbiiot 




i)i 


^F.44-0 


Vi 7J). 00201 




01 701- 




01 >01 2‘.>32 




1)1 roi'uriui 




'0 )1*- 




iH\>l O-'liM 


.•PNiL 


oifN-) -lOiij 




0173 lU'V* 




0.) 70*0‘)^2 


«. ?4!jU 


Ulf.l-tJ >Ub 


JO-b'^O 


1)3 fO 
04702046 


2B4BO 


0170367401 


26480 


6040 7545 


28480 


03702171 


28480 


03700963 


28480 


0370 1100 


28480 


03/0 2462 


00000 


OBO 


2B480 


01701 63706 


28480 


0)703 63701 


28460 


03702173 


28480 


03700067 


28480 


1)370 0068 


28480 


0170109104 


28460 


01701 23203 


76460 


01701 C74I5 


28460 


0310 00)4 


28480 


16)00038 


7B553 


C)BS0)4 24D 


28480 


0)703 23101 


28480 


0)70304)01 


2B460 


0170164101 


2B460 


0060 1757 


28480 


01701 26002 
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Table 7-3. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


MPSCHI r 


01701 237D7 


1 


SHAFTPAWC 


28480 




MP37 


01701 36001 


1 


HANDLE:ARM.LEPT 


36480 


OI7013S001 


MP38 


01701 S490I 




HANOLEASSV 


38480 


01701 64901 


MP40 


71301364 




NAMEPIATE 


28480 


7l2ai254 


MP4I 


0170107301 




INSERTiKANDLE PROMT 


28480 


01701 07301 


MP47 


01701 07303 


IH 


INSERTiHANDLEREAR 


»480 


01701 07303 


MP43 


01701 37401 




DUTTOM 


28480 


01701 77401 


WP4S 


06IOOOBI 




RING.RETAINING STL EXTERNAL 


79136 


6103 36SMD 


WP4S 


TM02^ 




WASHEkiSPRING 


38480 


3060 0363 


UP47 


OfitQOQSB 


3 


RINGiRETAIMNG 0168" SHAFT 


79136 


6133 18 MO 


MP48 


0060>t76B 


3 


PAWL 


78480 


0050 1758 


MP49 


3190 0034 


1 


WASHER WAVE SPRING 


26480 


7190 0Q74 


MPSO 


00601766 


3 


GEAR HANDLE 


3B480 


00601756 


MP8t 


T460 029B 


3 


SPRING:C0MPRESSI0N 


00000 


08D 


HPSI 


0170300303 


1 


PANEL: REAR 


28480 


0170300703 


WP63 


0170330603 


1 


FRAMEiREAR 


28480 


01703 30603 


MPK5 


5040 saei 


4 


FOOT; BASE 


38480 


6040 6861 


MPM 


01701 04100 


1 


COVER:TRANSPORMER 


38480 


01701 04100 


MP57 


01701 04108 


1 


COVER CRT 


28480 


0T7QIO4106 


MP58 


0170300101 


1 


DECKiBATTERV 


38480 


0170300101 


MP&9 


0170300603 


1 


SHIELD;GATE 


78460 


01 7D3 00603 


WP66 


03703307 


1 


COBE:FlOATING ■ , 


28480 


03703397 


MP67 


01701 67414 


i 


KNOB ASSY • ■ 


38480 


01 ro) 002 


Mpee 


01701 03303 


1 


KEEPER:PC BOARDS; ^ 


78460 


0170102303 


MP73 


1400 0798 


1 


(.LAMP.CHT, OLIVE ' 


76460 


1400 0798 


MP74 


03601010 


2 


STAN00FF:CRT ’ 


38480 


038D1019 


MP78 


0170360603 j 


1 


SHIELD CRT 


76460 


0170360607 


MP76 


01703 04101 


1 


COVER:TOP 


38480 


0170304101 


MP77 


01703 04103 


1 


COVER. BOTTOM 


76480 


0170304107 


MP7S 


1400 0036 


1 


CLAMPiHOSE 


68396 


36H 


' MP79 


16000364 


1 


COLLAR PRECISION 5ST 


38480 


1600 0364 


MP67 


17000408 


1 


COVER CRT SOCKET 


76460 


1700 0408 


Mpe& 


0170304103 


T 


COVER. POWER SUPPLY 


78480 


0170304103 


MP&e 


03630068 


3 


CONTACT GROUND 


78460 


03630066 


MP69 


13900064 


8 


RECEPTACLE 


78480 


13900064 


MPOO 


0r.0367403 


T 


KNOB PUSHBUTTON FAST 


26480 


01703 57407 


MP91 1 


0170367403 


1 


KNQB.PUSH6UTT0N STD 


76480 


01703 67403 


MP02 


0170357404 


1 


KNOB; PUSHBUTTON STORE 


38480 


0170367404 


MPQ3 


60406663 


4 


CAP; FOOT 


78480 


6040 5867 


htP94 


03703393 


1 


KNOB;PUSHBUTTON CONV 


38480 


03703397 


MP96 


11400036 


1 


DIAL-TURNS COUNTING 


38480 


11400036 


UP06 


0170301701 


1 


BRACK£T;STORAGE SWITCH 


76480 


OI703DI3OI 


MP97 


0170301707 


1 


BRACKET:ST0RAGE SWITCH/PUSH ERASE 


28480 


01703 01703 


Mpsa 


01701 67416 


6 


KNOBPUSHBUTTON 


38480 


01701 67415 


MP99 


0170 1 67417 


1 


KNOB ASSY ICALI 


7B460 


01701 07417 


MP100 


01701 67418 


1 


KNOB ASSY:OELAYED TRIGGER LEVEL 


38480 


01701 674(8 


XVI 


1200 0037 


1 


SOCKETiCRTTUBE 


73836 


97007 


PI 


1361-3413 


1 


naoiriR 4 p cp'«>icci.’:r is hale luntaci 


2T2bM 


U25 ISP 


P2 




1 


C3N9ECT0RrJ3NES IVPC 2 FEMALE CDMACf 


urub 


i-il>2^CCT 


Ht 


2lUO'i2J‘» 


1 


HJVA4 LU1P 5K 'JKM 


26^50 


2100- >20 > 








ilNUiisiiyi 






*12 


2lOO^il5« 


1 


klVkPs CHMP 2.5 20T U*! 


3P493 


2100-3U2 


Mi 






LtFXO scrip 193 UHK 11,4 l/«W 


01121 


C.I 1011 




2100-0478 


1 


R1VA4 COMP 20k CHI4 LIN 304 0. 2M 


25400 


2lOO'OV*J 








IlHACE ALISN! 






Mi 


21U0-JW1 


1 


ttVAh CEK lUOK CHP 304 UN 1/3N 


284 JO 


71J0-3191 








1A5TIGMATISM1 






Hh 


2100-2586 


1 


ACVAR CUPP SK UHH lUX 10 CIOS 1/44 


284dO 


2100-2’il‘i 








lEXI HJRU VERMER1 








2100-ilb*4 


1 


RtVAk :OHP 504 :mh 2U( UN 1/2W 


38<l>U 


2l0u-;,it^ 








IS13RE T|HE> 






RB 


2100 -ino 


1 


RSVAR CER SUri ohH 30X LIN l/3» 


204do 


2l0J-il<30 








tPERSISUSCEl 






“ 1 


3101-0940 


1 


S4tlCH:tCC9LE UPD1 


28400 


noi-o^4t} 








IP3WEIM 






52 


jioi'>n9i 


1 


ShIICH IP/0 rear panel. SEE WP53I power mode 


25400 




S3 


3101 0044 


1 


5WITCH:PUSMBUTT0N SPST 


81073 


39 1 N 0. 


Tl 


0I703611D6 


1 


TRANSFORMER 


2B460 


0170361106 


Vt 


6083 3463 


1 


CkfrPil PH35P4v^k 


28490 




Wl 


0170161610 


1 


CABLE ASSY: INT SYNC (VERT PREAMPL TO TRIGGER! 


28480 


017DI 61610 


w? 


0170361609 


7 


CABLE ASSY; TWIN lEAOIVERTTOCRTI 


26460 


01703 6I6DD 




0170361609 


1 


CABLE ASSY. TWIN LEAD (HORIZONTAL TOCRTI 


7S480 


01703 81600 


W4 


01703 61603 


1 


CABLE ASSY: CHOP BLANKING (VERT PREAMPL TO GATEI 


78 480 


0170361603 


ws 


01703 61604 


1 


CABLE ASSY; BLANKING (HORIZ PREAMPL TO GATEI 


26480 


01703 61504 


W6 


0170161609 


1 


CABLE ASSY: ALT TRIGGER (HORIZ PREAMPL TO VERTICAL 












PREAMPLI 


38480 


0170161600 


W7 


0170361603 


1 


CABLE ASSY: CAL 1 VOLT 


26460 


0170361607 



See introductU)n ti> this section for ordering information 
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Changes and Options 



Model 1703A 




Reference 

Designation 



HP Part Number 



AJ&1C» 

AUlCb 

AfAlCb 

iuicr 

AiAlCM 

Ait-lCi 

AjAlLia 

AlAItU 

AJAIC^k 

Ai^lLKi 

AjAltiit 

AJAICk^ 



AUU / 

A>Mlwri 

AUU> 

A3AUI0 

A}AUn 

AjAliPi 

A^Mwl 

Ai4|r>l 

AIAIK^ 

AiAlhi 



A3AMV 

Al&iRtD 

A)MlkM 

AiAihIA 




Description 



0170361606 
01701 e?620 
6120152) 

0T7036t5l0 

0170361507 

IAQO-0054 

1001-0626 

1010 IB 

S0bJ*llt& 

2UO-*Ji)oa 



0I70I>A666S 

0thJ-3A«i 

0|B0''236k 

0l60'»JJdA 

19i)i-Ll046 

1400-3751 

0511-1 !0k 

O6B7-t0il 

0!)|4-t04t 

0G8A-152I 

01703 61101 

0170000600 

0170306601 

0)70304701 

12000077 

6050 0476 

U64-00M 

'JI7U1-b4632 

OUi) JA61 

0J80-022S' 

OlHO-OD'^l 

0150-0001 

OlBj-OU'id 

0lH(j*02)0 

OldO-0169 

OlBO-Ol^V 

OieO-0367 

oino-oj9d 

1901*0043 

1901-0045 

HOt-04lb 

IV0I-004O 

1554-OOy.* 



9100<3130 

9100-3139 

01400210 

9190-3139 

9100-11)9 

9iac-)li9 

9100 *3139 
9100-3139 
9190-3U9 
9100-M39 
9100-3119 

1400 

I554-J090 
0761-0015 
0657-4 71 1 
tNiH<*-lUll 

06A7.^^Ul 

onii-to/i 

0512-0047 
06C4-4731 
f)f»H4-471 1 

0647 '471 1 
06dH-lP4l 
0614-2731 
0Db4-2 73} 
03H4- 1041 




PREAMPL) 

CABLE ASSV. Z-AXIS INPUT 
CABLE ASSY; CHANNEL A OUTPUT 
CABLE ASSY: POWER CARD 7 6 PT 

CABLE ASSY; LINE SYNC (LINE RECTIFIER TO TRIGGER) 
CABLE ASSY: POWER INPUT 
FUSCHCLDERcEXrRACrr.H POST TYPE 
DIODE ASSY SI 100V 
COVER: STORAGE 

PJNLA LlNc lYPUl &^6Y 
F36££0»60AHP 126V 6l2itf-liL7N 
7F04 230 VCLT JPERATllSI 
FUSktCARTRlDCt 0*26 4'4P SLOW BLOW 
1 F 34 U 6 uPlRArUM 

CLIP; MOUNTING 

B3AX0 ASSYUlNl: Pfa 
CtFKD CER 0»06 UF »d0-20X 1U0V3C2 
i StFXD cLfCr 20J0 UF »76-104 SOVJCw 
C(FXD CCR 0»1 J7 >bO*20 X IOOVDCn 



31331: tSlLICON 0.76A lOOPiV 
CLRPJSEM CUP» blACX VINYL 
RtFXD ttu ;j‘> .Hi 6 4 54 
4tFXD COMP luK Lh4 10« 1/2W 
RtFxO COWP 100< tJ{ 1/4W 

R FXD COMP 1500 OHM I0\ 1/4W 
POWER SUPPLY MODULE 
SHIELD: TRANSFORMER 
BOX: POWER 
GUSSET; POWER BOX 
WASHER INSULATOR . 

INSULATOR TRANSISTOR MICA 
rPAvsisicw AisYts; np< 
rST4tSt NPU 

U34-ID ASSYt LOW VOLTAGE MOTHER 
wCFXJ rLECT lOO IJF »7^>li)( 6JVJCH 




CtFXO CER Oi 
LtFxD tLECr 
CtPXO ELTU 
r:rXO UECr 
zttjLo uEcr 
ctfKj tiicr 
CCFXD ELECT 
CtFx3 ELICI 
C7FX0 ELECT 
CtfXI^ kLECT 



01 Uf »50‘20« 100V7CW 
39 UF iOL I0V9CN 
13 UF •60'iax lUDitOCW 
10 UF lo; 1U9V0CW 
103 OF 2UI 20VCC2 
UO UF 20< SavOCH 
223 OF JOT 10VL44 
220 Ur 20 * lUVLKW 
20UF mCOOVDCW 
too UK JOI 20 VDCm 



UIJJ;:KS1lK 3N tOOPlV 

Jl03tC6lUCuN 0,75A lJuPIV 
1 UUJECSklCJN 400P1V lNM>i)0 

DJ JOc t:*|L|CGN ICMA jOh/ 

1 THYAlsrOKCiMLAnMAl 

I THYRIiURt^CK JLDit lirPE 2^4441 

I ICOftM L P CCNXtLKjK 15 fcKALE CONTACT 



C0iL:7&UH 
CDlK 74 UH 
COIL CHOKE 100UH6V 
till 174 \»H \ 

CulLlTl UH 
CIIlE 75 UM 

Cull: 74 LH 
C3IU74 UH 
Ci.li: 74 UH 
C?1U76 UH 
CSlLt74 UH 

3 Or(AC 4 tr:C(JHP 3 SEN 7 

I TSrRtSl VPNISlMlLaR IJ «!M04)| 

1 AtFXC it? 3X 1500 4; U 

2 4 tFX 3 CUHP 470 0 H 4 |U{ i/jm 

t» -UFXD C.JMP UO 0H« 494 l/nh 

I KtFX'O CCHP 2fc UMN 10« W2h 
1 k:kXJ Mkt 3»9 3 HH 2 f» 

I RtFXJ W# 6 JH'* 6X Sit 

‘ ktfX 3 COHP 47 CHH 101 1/44 

4:FXD CCRP 479 JM»* iQt 

♦pFXU CjHP 470 CHH tot 1/2W 

HIFXI COHP lOlH OhH 10* 1/44 
H:FX0 COHP 27K JHH 10< I /44 
4 :FxJ CONP 27 k UtH 194 1/44 
hCFXD CC-MA lOJrv LHH 104 1/44 



Si‘i> imroducliim to lhi4M>ctU>n foronlcnni* lnforM.i*)on 




Mfr 

Code 


Mfr Part Number 


2 

26460 , 


0170361608 


28430 


0170361606 


28450 


0170161620 


70903 


KH7147 


lem 


0170361610 


26460 


0170361607 


T6‘>16 


342014 


14099 


SCA JT 


3B480 


IOI01B 


2e4bO 




71400 


17.* 




m.2(9 


28450 


6000 6066 


2P4 10 


0lT0i“>iei6 j 


6628' 


:023410lL49J/S2i -COi 


662R9 


3‘I024) 


K^bi 


Vl3l*IOO*bM-1947 


0 *Hi 


S'ilJ^R* 7 


09300 


no 


284P0 


oifii-i2i:4 


ou.ti 


lOH 


JU21 


C4 1J41 


01121 


CB 1631 


2B450 


Qi;03-6I101 


28450 


0170000600 


28460 


0170306601 


28460 


0170304701 


D1713 


' r4e5760QF12 


16037 


»112 


254bO 


tceO'O* r- 


K-0131 


2N)f)4S 


244fiO 


01 70 7- 


2 i *450 


01 iO I'M-. 


7 


:92)«l0lf I0>? >/5-CJ* 


2B4H0 


01A9 -022-1 


•ih 2 K» 


>9019^1 lOO'IC/ -''^4 




lJUlObt- U9*'C 2 


*42b’^ 


ISJ3(07<J.».'J6^* 0»S 




l509iO’'X )YS 


2P4U0 


OUJ'OU ? 


2 34 >10 


JM9 •01'" V 


•ibitr 


34O706f?00FJ4 DBS 


*t2H'* 


I'j >■ .•'V'. 


04713 


%-*134*) t 


047U 


S-*13>d 7 


04/)) 


}%4*»9<> 


072t>3 


► JCIO.JJ 


04713 


SP1-12 


04713 


2‘»44'*1 


2 7204 


It.' |6. 1 


28460 


9100*3139 


2 14 BO 


S|UO* M J ' 


82)42 


16 1316 1?J 


2d4HD 


»nj 'll ) » 


2(1480 


'il99-)li*? 


2B4H0 


‘-199 '31 


2»4B0 


<^109-* 11 >'1 


2dHbO 


^109-11 V' 


29480 


'-I09*31)' 


2i4 iO 


'I|jy)j r> 


2B48U 


'*109*31 11 


03B7? 


72I-900>. 


25480 


|| 16 ^•UJ‘; ) 


2**4eo 


97M-OJl‘ 


01121 


E6 4711 


01121 


Cl 1311 


01121 


7^ 2201 


2841*0 


9i|l U7t 


2P4B0 


J'»12-OJ47 


91121 


:•* 4 7 01 


OlUl 


Cv-I 4711 


01121 


.' i 4711 


01121 


l\ 194 1 


01121 


2 7)1 


01121 


:* 27U 


01121 


C<: 1041 











Model 1703 A 



ChtinRes ond Options 



Table 7-3. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A10VRI 


1902 0041 




Dtool aneAKOos'^NB uv6\ 


04713 


5210039 06 


A6AI0)CQ7 
A6AII ’ 


1206 0005 
0170306500 


2 


HiAl SINKrfMAftSlsjrR 
BOARD AS5Y STORACE SWITCH 


13103 

'•'480 


2225B 

01703-68500 


A6AtlRt 


07570453 




R FXD MET FLM30.tK0HM Ih h8VV 




07S7-04S3 


A6A1IR7 


0757 0453 


1 


n FXDUET FIM 30.tK OHM IS l.avv 


?RARn 


0787-0453 


A6AMS1 


3101 1373 


1 


SWITCH FUSHBUTTON 4 5TATIOMS 


38460 


3101-1372 


A6AIIS? 




1 


NSR FiOATSI 


A6AMS:) 






NSRP/OA751 






A6AM54 






NSRF.OA7SI [ 






A7 






NOT ASSICNED 






*0 


0l7t))-Rd505 


1 


a:)A40 A$5Yt5T0AAG! 


2HS80 


UlTOJ'tfcSOS 


Abwl 


OUO*Ol56 


1 


CtFFN RV O.OOJi UF Ilit 200yOC» 




192P39292-P15 


UCf 


Dk«0-Ol9S 


1 


CtARO htC4 240 P7 It 


26480 


0140-0199 


AHCi 


01600374 


1 


C FXD ELECT lOUF I0\ 20VDCW 


SS28<I 


1500106X002007076 


ARC^ 


0lR0»a30l 


J 


ClMO HYLAR »15 UP lOt 2UJVDCU 


28480 


0160-OJ03 


AbO 


0lm)-0197 




C17XU EL6Cr 2»2 UP 10b 2UVDCW 


>6269 


1400225X402UA2-DV5 


AbCo 


ouo-oi**; 




CiFsD LILCT 2,t UF tO( EOVDCR 


•>6289 


1500225X‘’020A20Y5 


A8C7 


0180 oieo 




C FXD ELECT 60LIF 20S 6VDCW 


28440 


01B00I60 


iHCb 


I)lb0-/2i5 


1 


CtEKO HICA 750 Pf 51 


26480 


OttO-/Fl5 


AbCv 


oiiia-utao 




CIPXO HV 0*22 UP lOA 200vUO> 


264 80 


‘ 0160-0390 


AtCtU 


OUU-OibO 




ClfxO HY 0*22 Jf toe 200V0CH 


2P480 


OtSO'OTSU 


imcii 


0lriQ*ls^3 




CtFAO U15C CER 0*02 UP 208 lOOVOCd 


562RS 


CO23SIU1H2O3H525C0P 


abcu 


UlPO-lSwd 


1 


etPKO AL lUCT 2630 UP »75>*10( 15V0^>< 


^tik’r 


390269COI5JJ4 C53 


A8C13 


0160701? 




C PAD MICA 330PFt&\ 


72136 


aOM15F33U5S 


, i-cn 


t<»Ul'00A0 




0)501(511 )CrN 30H4 304V 


07263 


P001089 




NOI-OUSO 




3t00it5tLlCl ft 3UYA 304V 


072M 


FUC1038 


■tHCAj ' 




4 


Dn0U>lLlC05 0.75A 200P»tV 


U47U 


5kn59*9 




l'70l-003» 




OtjOb tilLlCuN 0*75A 200P1V 


0*T13 


iP|35t-d 


AnC.Rb 


IVUI*307C3 




3I9Dtt'>ILlCSN 9.TT4 FOOPIV 


04713 


5kl3S8-a 


jhChi> 


191)1-0040 




D)U3c K5ILIUN 3UHA 3Ui«V 


07263 


7001098 


AHCkf 


|<f0l-00«0 




viU'bc t :>IL It :n jof< 4 ju*v 


07263 


FOOlOPri 


AHCRR 


190t>0040 




JIONI tsUICiJN 3 i)H 4 dOdy 


07263 


FCbiOtie 




1901-^0040 




Ul.'DEr>lLli.ON JOHA i04V 


Oliti 


PUl^lOtlH 


AhCklti 






l>lbJF[SILlCUN T11M4 iUaV 


0 7263 


FOniORp 


SitCItl 1 


I90)-U0<»0 




i>l3Uti:>lLtc::N iaHS jo»y 


0726 3 


FUC)098 


ArtCklJ 






Dll1JLl5lUaf» 0*75A 20UP»tV 


1 04713 


5>»i3>H' a 


AbOL 


lR*>4-02i‘> 




1514(5) NPN 


6om 


2Y3if74 


Ahu/ 


tnS)-OU)fe 




ISIMtM PNP 


80131 


2813401, 


AROI 


H'35*90U 




1514(5) 


fai3i 


2N264t 


ARU* 


ldS-.-03)‘j 




T5I'<:5) NPr» 


doni 


2H1V04 


ARJS 


1R54>0214 




T5nt5) NPfi 


BITI31 


27391)4 


<B0& 






IS1H(51 NPN 


ClllTl 


2143V04 


AR07 






TsUtst NPN 


60131 


2Y3C04 


AdUrt 


|R54-0;tk 




ISI4tbT N'PN 


iOlll 


2H3^J4 


ARU*> 


ip54-3n> 




ISiKtM NPN 


d0131 


2N33U4 


Asgio 


IR5)-00)^ 




1514(5) PNP 


801 n 


2Y39U^ 


ARULl ‘ 


tass-03ts 




15)4(51 5P5 


f0l3l 




Abui^ 


U^<>-Udts 




ISUtjl NP>. 


sum 


2Y3‘^a- 


ARulA 


195S-03J5 




I5TK(51 SPS 


iOlM 


2N3'’J4 


ABOU 






UTk(5) NP5 


d013l 


2X3404 


ABOlb 


tUSs-u/l*. 




15T4(5J SPU 


80131 


2N3404 




)Kd4-02l5 




)5l4(S) U^H 


HOin 


2y;9o- 


Ath^l7 


1654-Oa 1 5 




i5T4t5l kPn 


80131 


2Y3‘>04 


AROIH 


IR?)-0D3o 




1514(51 PNP 1 


40131 


2Yi«0t 


AdUl') 


1854-0215 




I51R(51 NP5 


80131 


2Y3434 


ABQ20 






NOT ASSIGNED 






ARg^l 


tH54-02l5 




tSIKISI NPN 


H013I 


ESl'^OS 


ABiJ2? 


1854-0^15 




I5IR(5) 5PII 


90131 


2Y3904 


ARv)2i 


1854-02)5 




7514(51 fiPH 


riOlil 


2Y39U4 


Aau2A 


1454-0215 




ISMtSI NPN 


80131 


2Y3904 


ARg?5 


1854-0215 




T5U(5I HPti 


4Q131 


2Y3904 


ABU20 


U54-0215 




I51R(5I SPY 


dOlJl 


2NJ9Q4 


Aaa77 


10%«-U31» 




T5IR15I ^P^ 


80131 


2N3»04 


AR02U 


1854-0215 




1514(51 SPY 


80131 


2Y39Q4 


A8a29 






NJI SSSIONED 






Asgio 






SOI A5S10M0 






ARUil 


tb5)-00j6 




1514(51 PftP 


Bdlil 


2X3906 


Adgi2 


1853-0056 




1514(51 PK? 


80131 


2Y9087 


AbdiA 


I454-D022 


3 


1514(51 SPN 


07263 


siTasT 


A6g)« 


1854-0022 




1514(51 SPY 


07263 


S17843 


AagiB 


1854-0022 




1514(51 ^P^ 


07263 


517343 


AD036 


1854-0215 




1514(51 SPY 


80131 


2X3904 


ARQA2 


18SS-0214 




1514(51 ftPH 


80131 


2Y3904 


SSU3B 


1854-0234 


3 


1514(51 HPH 


80131 


2Y3440 


AR0)9 


1B54-0234 




1514(51 SPY 


60131 


2Y3440 


AROAO 


lBiS-933't 




i 1514(51 SPY 


80131 


2Y3S40 


ARKl 


0br4-223l 




4(FR0 COH^ 224 CHY 108 I/4M 


01121 


C8 2231 


ARHd 


0584-1011 




KtFXO CONP 103 rilHitOX t/sw 


01121 


C8 lUU 


ARK) 


0757-0124 




R1FX3 MET FlH 34.2K DHH IX I/8H 


294 80 


0757-0124 


A8R^ 


0684-1011 




R(FXD C(JHP 100 UHH lOX 1/4W 


01121 


C6 1011 


ARM^ 


0604-1021 




RtFXO CQHP 1000 QHH lOX |/4W 


01121 


C4 1021 


A8R6 


0684-5631 




R(FRO C04P 96R OHH iOX I/4H 


01121 


Cd 5631 



Si>tf tnttiiducOon lo this svcilon lat ordcrinit Intorinitlon 

■ ) 
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Changes and Options 



Model I70:iA 




Reference 

Designation 



HP Part Number 




Description 




o»a«-27Jt 

Da84-^2}| 

0&aa>ia2l 

uaa«>223t 

a»Ba-22n 

0aa4-t02t 

oaea-aait 

Oaea-1021 

oa»<.-22Jl 

O75T-0aT2 

OTS7-U*7» 

0<ba>1021 

oaea>io2i 

U68*'223l 

oaga-2231 

OaHb-2231 

o»ea-223i 

0884-1021 

0664 2231 

0684-4721 

0684-4721 

0684-2211 

0644-1021 

0644-22)1 

07)7-04)1 

07)7-0760 

0664-1)41 

0664-1041 

0684-2211 

2100-2)14 
07)7-0760 
0684-2211 
2100-2)14 
07570449 
0684-22)1 
0684-22)1 
0757 0430 
068—22)1 



0684-1021 
0644-1021 
0684-22)1 
06b4-)621 
06 84-56)1 
06(4-22)1 

0684>5621 

0684-22)1 

0684-22)1 

0684-22)1 

00841021 

0685 0825 
0757 0479 
2100-2)16 
0684-22)1 
0684-22)1 

0684-2211 

0684-4711 

0684-2221 

0684-47)1 

0684-2221 

0664-22)1 

0684-22)1 

0684-22)1 

2100-2644 

07)7-0472 

0684-1021 

0684-22)1 

2100-2644 

07)7-0488 

0684-1041 

0684-2221 

08MI031 

OW'loai 

12)1 3153 

01701-66)24 

0121 0454 

0140-0202 

OIBO-0197 




kt)80 CUHI> 1000 OrtH lot 1/46 
4 1F83 COM2 22k OHit 101 I/4M 
817X0 COHP 22K OHM 108 1/4U 
81FXD CUH2 <;K CMH 108 1/4H 
KlFXO COMP ).6K ohm 101 1/4U 

81FX0 COMP 22X OHM 108 1/4M 
81FX0 COMP 22K OHM lox I/4M 
MIFXD COMP 1000 OHM 10k 1/4H 
81FX0 COMP )66 OHM 104 1/4H 
8IFX0 COMP IDOQ OHM lot 1/4M 

81 FXD COMP 22K Ohm lot 1/4H 
81FXS Mt? FlH 2008 OHM It l/BM 
KtFXO M8? FLM )928 OHM It l/BM 
MlFXO COMP 1000 OHM lot 1/4H 
MlFXt) COMP 1000 OHM lot 1/4H 

XlFxO COHP 228 OHM 10( I/4M 
8IFXD COMP 228 OHM lot I/4N 
MIFXD COMP 228 CHM |0t I/4M 
HtFXD COMP 228 OHM lOt I/4M 
81FX3 COMP 1000 OHM lot 1/4H 
R FXDCOMP 228 OHM I0\ 1/41V 
HlFXD COMP 4700 OHM |0t 1/4M 
8CFX0 COMP 4700 OHM 101 I/4H 
aiFxD COMP 228 OHM lot I/4M 
XCfX) COMP 1000 OHM 101 1/4M 
iitFXD CUMP 228 CHM 104 I/4M 

41FX9 Mil FIM 2. 4)8 CHM It l/SM 
MlFtO FtH 208 IIHM It 1/4M 
R 1 F 8 D COMP 1)08 UHK lot I/4M 
ItFXO COMP 10)8 THH lot 1/4M 
81FX3 COMP 228 OHM lOt I/4M 

lttV44 CE8ME1 208 Ohm lOl 116 I/2M 
KCFXO FIM 208 ohm It 1/4H 
HtFxO CUMP 228 OHM lot I/4M 
81/411 CERHEF 208 OHM 101 I IN I/2M 
81F80 FIM 208 CHM It 1/4M 
81FX0 COMP 228 CHM lot l/4» 

KIF8L' COMP 228 OHM 101 1/4M 
R FXDMETFLM2218 0HM 1% l/BW 
RiFXa COMP 228 CHM lot 1/4M 
NOT ASSIGNED 
NOI «))|CNiD 

K1F8U COMP 1000 OHM lot I/4M 
M1F80 COMP 1000 IIHM |0t I/4M 
H1F4D COMP 228 CHM lot I/4M 
RtFXO LCPP )-68 IJHM lot I/4M 
RCFXO COMP ))8 OHM lOt 1/46 
K 1 F 8 O COMP 228 tlHM ID 4 I/4W 

K1F8D COMP ).«8 L’hH lot 1/46 
R1F80 COMP 228 OHM lot 1/46 
R1F8D COMP 228 OHM lot 1/46 
41F80 COMP 228 CHM lUt 1/46 

R FXDCOMP ICXX70HMS 104 MW 

R FXDCOMP 5800 OHMS )N I 3 W 
R FXDMET FIM 392KOHM n 1 BW 
81V4R ClRMEl 1008 OHM lOt IIN 1/26 
RIFXU COHP 228 OHM 1U( I /46 
R1F80 CUMP 228 CHM lot 1/46 

R1F8D COHP 228 OHM lot 1/46 
KtFXD CRHP 478 C'HH iot 1/46 
RlFXD CCMP 2200 OHM lOt 1/46 
RlFxD ClHP 478 OHM lot 1/46 
81 FXO COHP 2200 DHM lot 1/46 

HIF 8 D COMP 228 CHM tot 1/46 
RlFXD CCMP 228 CHM tot l/sW 
RIF 8 D CCMP 228 CHM lot 1/46 
RlVXR CERMET )00K OHM IOC IIN 1/2V 
RlFXO PIT F ,M 2008 DHM It 1/06 

R 1 F 8 D COHP 1300 CHM lot 1/46 
41 FXO COMP 228 CHH lot 1/46 
klVlR CERMEt )008 DHM lot LIN 1/2 nT 
RlFXO Mil flM 4098 CHM It I/Bm 
AiFxD Comp iodr ohm lot 1/46 

RlFXO COMP 2200 CHM tot 1/46 
R FXDCOMP 108 OHM 10S I/4W 
R FXD COMP 1008 OHM ION I/4W 
CONNECTOR PC 21 PIN 
BOARD ASStlEXI HCRI20NIAL 
C VAR AIR IMIOPF 360VDCW 
C FXO MICA 1) PF 5\ 500 VDCW 
C:FXDELECT22UF I0\20VDCW 




Mfr Part Number 



Co 1021 
CH 2211 
CO 22)1 

:o 22)1 

C8 6621 

CB 22)1 
CM 22)1 
CB 1021 
CB )6)l 
CB 1021 

CB 22JI 

o;br*wrs 
i02l 
CQ 10^1 

CA 22H 
CB iiii 
CB 22 J\ 

C') 22U 
CQ lOi^t 
CB ??3t 
Crt t*72l 
Ct *»r2i 
CB 22A 
CB lOil 
CB 22U 

i3»17-043t 

Cl) 

ce lo^t 
c*s 22 H 

07yr-07bi) 

CB 

07B7W40 

CA 

CK 22i\ 
0757 0430 
Ch 22 n 



Cc! 

C3 102\ 

:b 

CB 5b.>l 
Ct^ *>bM 
CB 22M 

CB 

CP 22il 
CB 2231 
CA 22M 
C0102I 

EB68?r> 

07B7 0470 
2100 ‘2Mb 
CJ 22M 
Cb 22H 

CA 22SX 
Cf Mil 
f [J 2221 
CB 

ce 2221 

CB 22U 
CB 22ii 
CB 2231 

0757-0^72 

CB 1021 
Cb 2231 
2100-264S 
07B7-04eb 
CA lOtl 
C« 7.221 

C8 tail I 



CB t04l 

0901 2271 ‘ 

01 701*feB92<» 

187 01S070B 

01408*0202 

t60D225XB020A2DYS 



7^8 



See IntroduclUiii to this section (or ordering infomiiition 
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Tnble lA. Stomgc Circuit Measurement Conditions and Waveforms 



Changes and Options 
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AS 
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Figure 7 1. 
Storage Circuit A8 Schematic 
(lof?) 
,7-9 
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Changes and Options 



Table T-S. Storage Circuit Measurement Conditions and Waveforms 



P/O M STORAQE BO 



== OV 

WITH INTENSITY 
CCW 

^-O.SV WITH 
INTENSITY CW 



WAVEFORM MEASUREMliNT CONDITIONS 



S2V 





NO CHANGE FROM PREVIOUS 
MODE SELECTED 



ERASE 

DEPRESSED 



Sf»SV-1-62V 

LEVEL WILL BE 
SAME AS FAST OR 
STD, WHICH EVER 
WAS USED LAST 



S FBSV-+62V 

LEVEL WILL BE 
SAME AS FAST OR 
STD, WHICH EVER 
WAS USED LAST 



; 400MS 

t AFTER ERASE IS 
RELEASED 



inrLT: 



+53V-+62V 



“OV 

WITH intensity 
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^-0>ev WITH 
. INTENSITY CW 



= 0V 

WITH INTENSITY 
CCW 

IS -O.ev WITH 
INTENSITY CW 
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I 
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ERASE 
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QT 



}HS4 

7w 
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r:TLT 



P/0A6A1 1 _ __ 
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♦BV-* — OA 
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OV/ 
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SWITCH 
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@20 

* 

I CR9 



C9 5R69 
O^ttUF ?47K 



tRTO 
>2200 i 
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Cl 3 
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F36V IQQO 
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f)98 1 i R62 
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TP3 






+ 98 ' 1 * I P/0 

DURING ERASE I XAS 
■^vVV ■■ ^ I9> ■ TO COLL 

R76 '1914) 



1016 ] ^XcT JP40 
IJreOUF ftOOK 

i ♦ 

^ +9V 



■[qit) 


Irbi 




^ 2200 V 






t 






+ 9V 





BLANKING 
CIRCUIT 
016-018 ' 



17 

(7^P/0 XA8 

GATE 

ASST 

@19 



TO GATE 
ASST 




ttlltHU MKMDMt wtM lluaWlt 
M MniuM tM iumWf MPcuUm 
iiinfii to fm tMftiti 
(• I . II M iiUBli 12 IK AMU 



1703A*005^75 

PARTS ON THIS SCHEMATIC 



A6A11 


A8 


S4 


C7-11.13 

CR8-11 

Q7-10, 14-18 

33,36-40 

;hsi-b3 

TP 1.3,4 

XA8 
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Figure 7-4. 
Storage Circuit A8 Schematic 
(2 of 2) 
7-n 
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Figure 7-6. Parts Identification Changes (Instruments 
with Serial Number Prefixed 1160A thru 1331 A) 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 



B-1. INTRODUCTION. 

8-2. This section contains schematics, repair and 
replacement information, component-identification 
illustrations, waveforms, and test conditions. Table 
8-3 defines symbols and conventions used on the 
schematics. A disassembly procedure for removinf^the 
CRT and instrument modules for repair and replace- 
ment is also contained in this section. ' 

8-3. SCHEMATICS. 

8-4. Schematics are printed on foldout pages for 
easy reference to the text and figures in other sections. 
The schematics are drawn to show the electronic 
function of the circuits. Any one schematic may in- 
clude utt or part of several different physical assem- 
blies. Non MIbstandard symbols and conventions 
used in the schematics are defined in table ” 

8-5. The schematics are numbered in sequence with 
a bold number in u box at the tower right-hand 
corner of each page. ITiese numbers arc used to 
cross reference signal connections between the sche- 
matics. At each circuit breaking point, a number in 
a circle is shown, followed by another numlier in 
bold type. The circled number indicates the signal 
or circuit and the bold number indicates the associated 
schematic that contain^ the source or destination of 
the signal. To find the "ource or destination of the 
signal, turn to the indicated schematic and find the 
circled number in question. 

8 (i. A table on each schematic lists all components 
shown on the schematic by reference designation. 
Component reference designators that have been de- 
leted from the schematic are listed below the table. 

B-7, All components within the broken outlines are 
physically located on etched circuit boards. Com- 
ponents not physically located bn an etched circuit 
board are outside the broken etched circuit board 
lines. 



8-8. REFERENCE DESIGNATIONS. 

8-9. The unit system of reference designations used 
in this manual is in accordance with the provisions 
of USA Standard Y32.16-1968, Reference designat- 
ions for Electrical and Electronics Parts and Equip- 
ments, dated March 1, 1968. Minor variations from 



the standard, due to design and manufacturing prac- 
tices, may be noted. 

8-10. Each elcctricnl component is assigi,>.d a class 
letter and n number. This letter-number combination 
is the basic reference designation. Components which 
are part of an assembly have, in addition to the basic 
designation, a prefix designation indicating the as- 
sembly of which the component is a part. For instance, 
resistor R23 on assembly Al is called A1R23. 

8-11. Assemblies are numbered consecutively. If an 
assembly reference designation is a.ssigred and later 
deleted, that number is nut reused. 

1 ! 

8-12. COMPONENT LOCATIONS. 

8-13. Locations of components on assemblies and 
subassemblies areillustrated on photographs adjacent 
to the schematics. Since the schematics are drawn to 
show function, portions of a particular assembly may 
appear on several different schematics. 'I'he com- 
ponent-location photograph is printed next to the 
schematic that shows most of the circuitry on the 
. ssembly. In some cu.ses, a particular component- 
location photograph may appear adjacent to more 
than one schematic. 

8-M. Components located on the chassis are identi- 
fied m figures 8-1 and 8-fj. The locations of all adjust- 
ments are shown in Section V. 

8-15. PREVENTIVE MAINTENANCE. 

8-16. Preventive maintenance consists of periodic 
performance checks, calibration, mechanical inspec- 
tion, lubrication, and other services designed to p-e- 
vent breakdown and failure. Performance checks 
and calibration are covered in Section V of this 
manual. The other preventive maintenance services 
are covered in the fallowing paragraphs. 

8-17. MECHANICAL INSPECTION. 

8-18. Periodically inspect the instrument for dam- 
aged components, excess grease, dirt, and corrosion. 
Ix)ok for loose and misaligned assemblies. Ensure that 
all screws and fasteners are tight aqd serviceable. 

8-19, Refer to the paragraphs in this section on re- 
pair and replacement lor la itructions on replacing 
damaged components. 
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8-20. Painted surfaces can be cleaned with a com* 
merciat, spray-type, window cleaner or with a mild 
soap and water solution, Kxcess (preasc can be re- 
moved with a de^jreaser such us M-lHO KKKON TK 
DKGREASER produced by Miller-Stcvcnson Com- 
pany. 

8-21. Corroded spots are best removed with soap 
and water. Stubimrn residues can be removed with 
a fine abrasive. When using abrasives, be careful 
that fine purticules do not fall into the instrument. 
Such areas should be protected from further corrosion 
by an application of a silicone resin such as GE 
DRI-Fir,M 88. 

8-22. SWITCH MAINTENANCE. 

8-28. The pushbutton switches used in this instru- 
ment have been designed for long, trouble-free serv- 
ice. In the event that one of these switches becomes 
defective, replacement rather than repair is recom- 
mended. 

8-2*1. The rotary switches in this instrument can 
easily be sei viced after removal of the assembly on 
which the switch is mounted. In the case of the 
TTME/DIV switch, theTTME/DIV switch shaft must 
be removed. Refer to the paragraphs on repair and 
replacement in this section for instructions on disas- 
sembly of the modules in the instrument. 

8-2r>. Conventional rotary switches are serviced by 
cleaning the contacts with a degreaser such as MS- 
■ 180 FREON TF DEGREASER produced by Miller- 
Stevenson Chemical Company. The contact surfaces 
are then lubricated with a lubricant comparable to 
LUBRIPI.ATE FML produced by the Fiske Brothers 
Refining Company. MJBRIF’LATE FML is available 
from the Hewlett-Packard Company. Order HP Part 
No. t)0-l0-0:J05. 

8-26. The switches on the main sweep time as- 
sembly, delayed sweep time assembly, horizontal 
mode assembly and ^Idoff and comparator assembly 
can be serviced as follows: 

a. Remove TTME/DIV knob and shaft (para- 
graph 8-89). 

b. Remove printed circuit board keeper from top 

of assemblies. t 

c. Remove assembly or assemblies to be serv- 
iced. See figure 8-.5 for assembly locations. 

d. Note orientation of open part of rotor section. 

Note 

) ' 

The follovsing steps use the main sweep 
time assembly (figure 8-80) iu> an 
example. 



e. Remove retainer ring MPl. 

f. Separoic two rotor sections, SIMPI and 
SIMP2, from etched circuit board. 

g. Check contact area of etched circuit board. 
If contact area shows exce.ssive wear, replace etched 
circuit board. 

h. Check contacts on two rotor .sections. If con- 
tacts show excessive wear, replace mior, 

i. Clean and lubricate contacts on etched circuit 
board and rotors as described in paragraph 8-25. 

, j. Place rofor sections on etched circuit board 
and reinstall retainer ring MPl. 

k. Position open part of rotor section as noted 
in step (I. ^ 

|. Reinstall TI ME/DI V shaft and knob as- 
sembly. 

8-27. REPAIR AND REPLACEMENT. 

8-28. The following paragraphs provide procedures 
for removal and replacement of assemblies, sub- 

a.s.semblies, and components. Special servicing instruc- 
tions for the etched circuit boards are provi<led in 
paragraph 8-54. Section VI provides a detailed parts 
list for use in ordering replacement parts. Refer to 
table 8-2 for the location of a particular assembly, 

B-29. CRT REMOVAL AND REPLACEMENT, 




To prevent personal injury, wear a 
face mask or goggles when handling 
the CRT. Wear protective gloves and 
handle the CRT carefully, 

8-80. T'o remove and replace the CRT', proceed 
us follows; 

a. Remove instrument top and bottom covers. 

b. Remove rear panel CRT' socket cover, 

c. Remove two screws from rear of CRT shield. 

d. Remove CRT socket. 

e. Remove CRT’ shuck mounting screws. 

f. Remove CRT clamp. 

g. Remove leads from CRT neck. 

h. Remove two screws holding vertical output 
amplifier shield and tilt to one side. 
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i. Uemove two wrews holditn; Aid hi>;li vokane 
connector ti.ssemhiy. 

j. Komove llexible lends from AlO liijth voltnf;e 
connector assembly. 

k. Unpluit snap on CUT. 

l. Uotate sln)ck mount <1.5 dcftrees an<l remove. 

m. UInce one hand on front of CU'l' and use 
Ollier hand to slide CUT towan' ear of instrument 
until CUT can be raised upwara and out of instru- 
ment. 

n. Uemove CUT from ClfT shield. 

o. To reinstall, reverse removal jirocedure. 

8-31. VERTICAL AMPLIFIER MODULE REMOVAL 
AND REPLACEMENT. 

8 ;i2. 'I'o remove the vertical amplifier module, tiroce- 
ed as follows: 

a. Using alien wrench, loosen alien screws in 
E'OSITION, VOl.TS/DIV, and DISPLAY control 
knobs. 

b. Uemove control knobs. 

c. Pull plastic covers from coupling switches. 

d. Uemove top and bottom covers from instru- 
ment, 

e. Disconnect main harness wires from vertical 
preamplifier a.s.seiiibly. 

r. Disconnect iwi) wires from delay line to ver- 
tical ojtput amplifier. 

g. Uemove two .screws holding vertical output 
amplifier to vertical amplifier module. 

h. Uemove vertical output amplifier assembly. 

i. Hold vertical j)reamplifi<*r assembly. 

j. Uemove nuts on VOLT’S'' DIV and PO.SIT’ION 
controls. 

k. Cently lift vertical module assmnbly out. 

l. T’o reinstall vertical amplifier module, reverse 
removtd procedure. 

8-33. DELAY LINE REMOVAL AND REPLACEMENT. 

8-IH. T’o remove the delay line from the vertical 
amplifier module, proceed as follows: 



Service 

a. Uemove vertical amplifier module as de- 
scribed in paragraph S-TL 

b. Unsolder twf> wires (red, blue) from end of 
delay line to vertical preamplifier assembly, Mark 
locations of wires to facilitate correct reassembly. 

c. Uemove two center screws from bottom side 
of vertical module (U, figure H-l). 

tl. Uotate delay line slightly and remove. 

Note 

T’he two wires to the vertical output 
amplifier assembly go through a rubber 
grommet. T’hese two w'ires nust be care- 
fully brought through the grommet 
during removal of the delay line, 

e. T’o reinstall delay line, reverse removal pro- 
cedure, 

8-35. ATTENUATOR REMOVAL AND REPLACEMENT 

T’ ' retnove the attenuator a.ssemblies from the 
vertical amplifier morlule, proceed as follows: 

i a. Uemove vertical amplifier module as de- 
scribed in paragraph 8-dl. 

1). Uemove locking nuts (A, figure 8-1). 

c. Uemove six screws on bottom si<le of vertical 
amplifier module <U and C, figure 8-1). 

(1. Uemove delay litte as described in paragraph 

8-:t;t, 

) 

e. Unsolder Cl from UNC input eonnecUms (fig- 
ure 8-21. 

f. Uemove nuts bolding UN(’ connectors fi> 
shield. 

g. Uemove DN(’ connectors. 

h. Hlitle vertietd pretimplifier back from shield. 

' i. Uaise vertical preamplifier up and unsolder 
components connected between attenuators and ver- 
tietd i>re!unplifier board. 

j. Uemovt* two .screws for each tdtenualor from 
top side of preamplifier botird. 

k. Lift tdtemudors from Itoard. 

l. To reinstall altemuitors, reverse n‘nu>vtd pro- 
cedure. 

, 8-.T 
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Figurc8-I. Vertical Amplifier Module Mechanical Parts Uemovui 



8-37, R EMOVAL AND REPLACEMENT OF ASSEM- 
BLIES IN HORIZONTAL AMPLIFIER MODULE. 






m)' 



I70IA-A- so 



Figure 8-2, Attenuator Hemnval 



8-38, The following paragraphs provide information 
required to remove and replace the various assem- 
blies in the horizontal amplifier module. 

K-!)9 . , TIME/ l)IV Switch Removal and RcplaccmenL 
To remove thoTIMK/DIV switch, proceed as follows: 

a. Set TIMK/DIV controls us follows; 

sweep display DELAYKl) SWEKP 

main TIME/DI V 2 SEC 

delayed TIME/DIV 10 uSEC 

l>. Uiosen locking collar setscrew on inside front 
panel of instrument. 
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i 

c Pull TIMK/DIV shaft out. 

(I. To reinstall TIMIv^DIV shaft, rever.se re- 
moval procedure. 

H -KK PUifi in AxstmNit's f{i‘»ioval anti Ht'pUivtnm'nt, 
After removal of the 'flMK/DI V shaft, the five plup;-in 
assemblies in the horiitontal amplifier module can 
he removed as follows: 

a. Pernove etched circuit board keeper from top 

of assemblies. | 

b. Gently rock assemblies from side to side wlnle 
pulling, upward to remove IVi)m sockets. 

c. 'I’o minslall assemblies, mverse removal pro- 
ceilure. 

H--U. Triput’r Assinnhly ttiul Horizontal Mothvr Hoard 
lU'tnoi'al and Rrplaivinent. 'I'o remove the tripK''*' 
assembly ami horizontal mother board, pr»)ceed as 
follows: 

a. HemoveTIMK/DIVshaft as described in para- 
graph H-di). 

b. Pemove five assemblies as described in para- 
graph 8-tO. 

c. Disconnect n-ires tt<»p and bottom) to horizon- 
tal preamplifier board. 

d. Pemove two screws from horizontal preampli- 
fier hoard. 

e. D|isconnect wires to trigper assembly. 

f. .Separate horizontal amplifier from tripuer as- 
sembly and horizontal mother board. 

Hemove horizontal preamplifier board. 

h. Hold trinner assembly and remove four 
screws that hold assembly. 

i. Carefully mmove tri^Kcr assembly. 

j. Horizontal mt>ther board can l)e removed by 
disconnectinK wires connected to it. 

k. To reinstall, reverse removal procedure. 

8-42. POWER SUPPLY MODULE REMOVAL AND RE- 
PLACEMENT. 

8-i:l. To remove power supply module from instru- 
ment, procee<l ns follows: 

a. Turn instrument off and reimwe power cord. 

b. Remove top and lK>ttom awers. 



c. Unplup:-acceierator lead. 

N'ote 

Do not attem))t to remove lead from 
CRT Klas.s. 

I 

d. Turn instrument on its .side. 

e. ftemove battery if instrument is Option 12. 

f. Unplup: A:U1 connecting power .sujtply to 
main cable. 

K. Usinfj si Pozidrive, screwdriver, remove two 
tlathea<l screws directly in front of |K»wer transformer 
1 Tl. 

h. To reinstall power supply module, reverse re- 
moval procetiure, 

8-44. POWER SUPPLY MODULE DISASSEMBLY AND 
REASSEMBLY. 

8-15. To disassemble power supply module, 
proceed as follows: 

a. Remove power bo.v cover. 

b. UsioK board puller furnished with .service 
kit, hook on imside of .stand-offs between two low 
Voltaire hoards and pull straight out. 

c. Di.sc»)nnect (J2 from low Vidtatje motherboard. 

d. Disconnect leads from luKh voltafte o.scil- 

lator. ^ 

e. Itemove hiph voltaite oscillator. 

f. Turn instrument i>vcr. 

U. Remove four .screws holding power supply 
module to battery deck. 

h. 'furn instrument over. 

i. Remove hii?h voltage oscillator shicl',1. 

j. Remove two screws holding’ low voltai'c 
mother board. 

k. Remove low voltat'e mother boai'd. 

l. To reinstall, reverse removal procedure. 

8-46. SEMICONDUCTOR REMOVAL AND REPLACE- 
MENT. 

8 -17. FiKure 8-!J is included to help itientify the leads 
on the common .shapes and sizes of semiconductor 
devices;. When removing a semiconductor, use lonn- 

8-.'> 
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nosi'd pliers as a heat sink between the device and 
the soldering iron. When replacing a semiconductor, 
ensure sut’tlcient lead length to dissipate the soldering 
heat by using the same length of exposed lead as 
used for the original part. 

8-48. ATTENUATOR SERVICING. 

8-11). A metal plate provides access to the attenu- 
ators. The plate is located under the front of the CRT. 
Service fur the attenuators is accomplished by re- 
moving the CRT (paragraph H-29) ond metal plate. 
After the iittenuaturs have been serviced, replace the 
metal plate and CRT. 

8<50. CIRCUIT BOARDS. 

8-51. The following paragraphs provide information 
regarding servicing procedures for etched circuit 
boards, use of heat sinks, and special .soldering 
considerations. 

8-52. BOARD CONNECTIONS. 

'i 

8-5.‘{. S<juare-pin connectors are identified on circuit 
boards by the color code of the connecting wire. 
Connector pins on plugs and jacks are identified by 
either ;• numeral or a letter. The letters G, I, O, 
and Q have been omitted. Table 8-:i shows the types 
of board connections used in the instrument. 



6-54. SERVICING ETCHED CIRCUIT BOARDS. 

8 r)o. This instrument uses etched circuit boards with 
plated-through component holes. This allows com- 
ponents to be removed or replaced by unsoldering or 
soldering from either side of the board. When re- 
moving large components, such as potentiometers, 
rotate the .soldering iron tip from lead to lead while 
applying pressure to the part to lift it from the board. 
HR Service Note M-20K contains additional Infor- 
mation of repair of etched circuit lH)ar<ls. 

8-56. INTEGRATED CIRCUIT REPLACEMENT. 

8-r)7. The integrated circuits In this instrument are 
of two general configurations, plug-in types and those 
soldered in place. Remove a plug-in integrated circuit 
with a straight pull away from the Istard. Soldered 
integrated circuits can be remove<l with .soldering 
irons which simultaneously heat all connections. 
These irons are available from various manufacturers. 
Soldering irons with built-in desoldering tools also 
facilitate ([Uick removed. 




Unless an integrated circuit Ims de- 
finitely failed, be careful to |)revent 
damage when removing or replacing it. 



Table 8-1. Etched Circuit Soldering Equipment 



Item 


Use 


Specification 


Item Recommended 


Soldering tool 


Soldering 

Unsoldering 


Waitage rating; .'JT-f) 

'i’ip Temp; 7r)0-80() degrees 


Ungar fr775 handle with 
Ungar Pl2.'t7 Heating Unit 


Soldering Tip 


Soldering 


Shape; chisel 


Ungar t>I*L 1 


De-soldering aid 


T’o remove molten 
solder from con- 
nection 


Suction device 


Soldapullt l»y Edsyn Co., 
Arleta, Calilornia 


Resin (tlux) 
Solvent 


Remove excess flux 
from soldered area 
before application 
of protective 
Cl ating 


Must not dissolve etched circuit 
base board material or comluc- 
tor bonding agent 


Freon 

Acetone 

I.ac([uer Thinner 
Isopropyl Alcohol 
(HKrif.dry) 


Solder 


Component replace- 
ment 

Circuit board repair 
Wiring 


Resin (flux) core, high tin 
content ((JOZ-IO tin/lead). 
18 gauge (SWG) preferred 




Protective 

Coating 


Contamination. 
Corrosion protection 


Good electrical insulation, cor- 
rosion-prevention properties 


Silicone Resin such as 
GE DRl-FIEM *88 

1 

1 



1 



) 
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8-fi8. Use the following procedure for removing tin 
integrated circuit with a standard soltlering iron, 

t 

a. float lead solder joint. U.se small tip such as 
on Weller No. iron. 

h. When solder is fluid, Runove with desol(*erinf{ 
tool such as deluxe Model Koldapullt manufactured 
by Kdsyn Company of California. 

c. Kepeat steps a and h for each lead until all 
leads are free. 

d. Grasp each learl with loni'-nosed pliers and 
check that it is mechanically free from circuit hoard. 

e. When tdl letids are free, carefully remove 
integrated circuit. Dual in-line type can he removed 
by gently gripping top and bottom with long-ntised 
pliers and rolling integrated circuit out. 

f. Use desoldering tool or toothpick to remove all 
remaining .solder from circuit Isiard holes. 

g. Insert replacement integratctl circuit into 
circuit board and solder in place. 




De careful not to damage the integrated 
circuit with exi;essive heat. Work quickly. 



8-5}). When replacing an integrated circuit, note 
the mark or not. h used for orientation. The com- 
ponent-identification photographs and the integrated 
circuit pin-location diagrams in this manual show the 
correct orientation. 

e-60. SERVICE KIT. 

8-(>l. 'file service kit (refer to Section I) consists of 
three extender boar<ls and a board' puller. T’he ex- 
tenders can be used with the plug-in etched circuit 
boards. They permit a circuit board to remain con- 
nected to the instrument, vet raised to a convenient 
level for circuit checks ami adjustments. T’he bo;ird 
puller is used to remove the low voltage converter 
assembly A.TA2 and the low voltage rectifier and filter 
assembly A8A8. Connect the hook portion of the 
board puller around the metal standoffs that con- 
nect the two assemblies and pull the assemblies out. 

8-62. SOLDERING TOOL, SOLDER, AND AIDS. 

8-l).T. Table 8-1 curtains a list of .soldering tool.s, 
solder, and soldering aids, T’hese items or equivalents 
should be used to obtain the very best results when 
repairing and replacing soldered-in components on 
etched circuit boards, 

8-64. HEAT SINK REMOVAL. 

8-(>r). T'he.if are two types of triinsistor heat sinks 
used in this instrument; the friction type and the 



T’able8-2. Model ITIKIA Assembly l.ocations 



Assembly 


Description 


.Schematic Number 

1 

1 


Photo 
Kigure No. 


A1 


Power Module 


28 


8-1 


A2 


Line Rectifier 


28 


8-4, 8-, 5, 8-i)5 


AT 


Power Supply Assemlily 


22, 28, 21, 2.5 


8-5 


A8A1 


I.OW Voltage Mother Hoard 


28, 24, 25 


8-5, 8-,5(i 


AIIA2 


. I.OW Voltage Converter 


21 


8-5, 8-(i0 


AdA.T 


Line Rectifier and Piker 


25 


8-5, H-D2 


A;tA4 


High Voltage Oscillator 




8-5, 8-58 


A4 


' Gate 


B). 22, 2.8. 25 ' 


8-, 5. 8-4() 


Ao 


Vertical Amplifier Moilule 


8, 4. 5, 1), 7, 8 


8-5 


A.'iAl 


Attenuator (channel A) 


8 


8-, 5. 8-11 


A5A2 


Attenuator (channel B) 


;i 


8-5, 8-11 


A.'iAT 


Delay Line 


(> 


8-5 


A.'iAl 


Vertical Preamplifier 


4, .5, (), 7 


8-5,8-12 


A.^Af) 


Vertical Output Amplifier 


I) 


8-5, 8-17 


A.'iAl) 


Channel A Output Amnlifier 


8 


8-5,8-21 


Ali 


Mori/ontal Amplifier Moiiule 


1), ID, II, 12. 18. 14, 1.5, 11), 17, 


8‘f) 


AHAl 


Horizontal Motlier Board 


11, 12. 18, 14, 1.5. 1(> 


8-5, 8-28 


AUA2 


Trigger 


}), ID 


8-5, 8-2.8 


AIJAT 


Main Integrator 


11 


8-5, 8-27 


AI)A4 


Delayed Integrator 


18 


8-5, ,S-82 


AljAf) 


Main Sweep Time 


12 


8-5, 8-8D 


Ai)A() 


Delayed Sweep Time 


14 


8-.5, 8-8-1 


AIJA7 


Hotdoff and Comparator 


15 


8-5, 8-8D 


A8A8 


Horizontal Mode 


11) 


8-5, 8-88 


AI5A}) 


Horizontal Preamplifier 


17 


8-5. .S-4D 


AliAlO 


Horizontal Output Amplifier 


17 


8-.5. 8-41 


AliAll 


Storage Switch 


20/21 


8-,5. 8-47 


A8 


Storage Circuit 


20/21 


8-5. 8-18 


AS) 


Kxternal Horizontal Amplifier 


18 


8-5. 8-18 


AlO 


High Voltage Connector As.sy 


22 








M'rVK’L' 



Model 170.’!A 



screw-on type. 'Hie iViction type can be removed by 
carefully pulliiiK them off. To remove the screw-on 
type, proceed as folb>ws: 

a. Remove transistor from circuit board. 

b. Grasp cooling fins with taped pliers. 

c. Remove nut with '/.-inch wrench. 

I 

CAUTION 

When replacing heat sinks, especial- 
ly friction type, support the bottom 
of the transistors to avoid lead damage 
caused by downward pressure. 

8-66. TROUBLESHOOTING. 

8-(J7. The most im|K>rtant prereciuisite for !;4ucces.sful 
troubleshooting is understanding how the instrument 
is designed to operate and correct use of front ttanel 




controls. Improper control settings or circuit con- 
nections can cause apparent malfunctions. Read 
.Section III (operating prtfcedure) for an e.xplanation of 
contrt)Is and connectors and general operating con- 
siderations. Read Section IV (Rrinciples of oper- 
ati<»n) for e.xplanations of circuit theory. 

8-H8. If trouble is suspected, visually inspect the 
instrument. I-ot)k for loose or burned cx)mponents that 
might suggest a .source of trouble. Check to see that 
all circuit board connections are making good contact 
and are not shortirg to an adjacent circuit. If no 
obvious trouble is found, check the power supply 
voltages in the insirument. Prior to any e.xtensive 
troubleshooting, also check the extermd power 
sources. 

8-69, DC VOLTAGES. 

8-70. On some of the schematics, <lc voltages are in- 
eliixded for active components (transistors, etc.). Con- 
ditions for making diese vttitage measurements are 
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l'’igure‘8-;i. Hxample of Diodeamri'ransistor Marking Methods 
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listed udjucent to the schematics. Since the conditions 
for makinK the measurements may differ from one 
circuit to another, always check the specilu' condition 
listed adjacent to the schematic. 

8-71. WAVEFORMS. 

8-72. Waveform measurement points ( with 

a numeral inclosed) are placed on the scliematics 
iiIonK main si^'nal paths. The numbers inside the 
measurement point symbols are keyed to correspond- 
infi waveforms adjacent to each schematic. I.ine the 
dc voltage measurement conditions, waveform meas- 
urement conditions may vary from one circuit to 
another. 

8-73. TEST POINTS. 

K-7'l. 'lest points are shown on schematics with thi.s 
.symbol ( ). 'lest points iitrrespond to [)ins 



protruding from etched circuit l»)ards and do not 
necessarily correspond to waveform measurement 
poinLs. 



8-75. CIRCUIT CHECKING. 

S-7d. The block diai'rams (schematics 1 and 2) have 
been provided to enable rapid isolation of a mal- 
function to a particular circuit K^oup. This i.s ac- 
complished by observing the indicated waveforms and 
vollaKCS show’n on the block diagrams until a block 
is found whose inputs are normal hut whose outputs 
are abnormal. Once this point is reached, the input 
and output to the block is located on the aiipropriate 
schematic and pro(>ri'S.si vc troubles hootinK techni(|ues 
(waveform analysis, voltaKC measurement, resistance 
measurement, and substitution) are employed 
between the two points to Lsolate the malfunction to 
a |>artieular component(s). 
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Table 8-3, Schematic Notes 



Model 1703A 



Refer to MIL-STD -15‘1 A for schematic symbols not listed in this table. 






Etched circuit board 



L J 



a-. 



3 Front-panel marking 



= Rear-panel marking 

= Front-panel control 
= Screwdriver adjustment 
= Part of 

I 

= Clockwise end of vari- 
able resistor 

= No connection \ 



(f) = 
0 - 



- Field-effect transistor 
® (P-type base) 



Field-effect transistor 
(N-type base) 

Breakdown diode 
{voltage regulator) 

Tunnel diode 
Step-recovery diode 



V 



= Circuits or components drawn 
with dashed lines {phantom) show 
function only and are not intended 
to be complete. The circuit or 
component is shown in detail on 
another schematic. 



= Waveform test point 
(with number) 

= Common electrical point 
{with letter) not necessarily 
ground 

= Single-pin connector on board 



A — 









Pin of a plug-in board 
(with letter or number) 

Coaxial cable connected 
to snap on jack 



Wire colors are given by 
numbers in parentheses 
using the resistor color code 
1 (925) is wht red-grn ) 



0 - Black 

1 - Brown 
2- Red 

3 - Orange 

4 • Yellow 



5 - Green 

6 - Blue 

7 - Violet 

8 - Gray 

9 - White 



Switch wafers arc identified 
as follows: 



IF IR 



3F 3R 




Coaxial cable connected 
directly to board 



Wire connected to pressure-fit 
socket on bojrd 



= Main signal path 



- Primary feedback path 
3 Secondary feedback path 



2F 2R 

= Optimum value selected 
at factory, typical 
value shown; part may 
heve been omitted. 

Unless otherwise indicated; 
resistance in ohms ^ 
capacitance in picofarads 
inductance in microhenries 



2F 2R 
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Figure 8-4. Component Identification, I nterior FrontandRear Panel 
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Figure 8-8. 
Main Block Diagram 
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Figure 8-9. Power Supply and Storage Circuit Block Diagram 
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Figure 8-13. 

Vertical Preamplifier A5A4 Schematic (Sheet 1 of 4) 
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Table 8-6. Channel A Preamplifier Measurement Conditions and Waveforms 



Model 170;iA 



DC VOLTAGE MEASUREMENT CONDITIONS 

< 

A. Set: 

DISPLAY A 

channel A POSITION midrange 

channel A vernier....' ............ CAL 

I channel A VOLTS/DI V .2 

channel A coupling GNI) 

B. All voltages are referenced to chassis 
ground. All indications are nominal and 
may vary slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

DISPL/\Y A 

channel A POSITION midrange 

channel A vernier CAL 

channel A VOLTS/DIV 2 

, channel A coupling AC 



B. Connect CAL I VOLT to channel A INPUT. 

C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using n I;I probe) and sweep 

, speed settings are shown below on each 
waveform photograph. 
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Figure 8-14, 

Vertical Amplifier A5A4 Schematic (Sheet 2 of 4) 
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Circuit boards have plated through 
component holes. This (termits solder- 
ing from either side of the board 

Figure 8-15. Vertical Output Amplifier, A5A5, Component Identification 
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Tr.hle 8-fJ. Vertical Preamplifier and Output Amplifier Measurement Conditions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 



Set: ' ' 

nrsPijVY A 

channel A POSITION midrange 

channel A vernier CAL 

channel A VOLTS/DIV 2 

channel A coupling GND 



B. All voltages are referenced to chassis ground. 
All indications are nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

DISPLAY A 

channel A POSITION midrange 

channel A vernier CAL 

channel A VOLTS/DIV 2 

channel A coupling AC 



B. Connect CAL 1 VOLT to channel A INPUT. 

C. All waveforms arc referenced to chassis 
ground. The monitor oscilloscope's vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 





V 0.2V/DIV 
O.ZMS/DIV 

note: waveform positions will 

AND COUPLING SETTING. 




• 703A-B-20 

V 2V/DIV 
0.2MS/DIV 

VARY WITH SETTING OF POSITION CONTROLS 
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Model 170:iA 



Table 8-7. Vertical Preatnplincr Measurement Conditions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. Setj 

DISPLAY A 

channel A POSITION. . midrange 

channel A vernier CAL 

channel A VOLTS/DI V 2 

channel A coupling GND 



B. All voltages are referenced to chas.sis ground. 
All indications are nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

DISPLAY CHOP 

channel A POSITION midrange 

channel A vernier CAL 

channel A VOLTS/DIV 2 

channel A coupling AC 

main INT/EXT INT 



main TIME/DIV 2 mSKC 

main AUTO/NORM AUTO 



B. Connect CAL I VOLT to channel A INPUT. 

C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope^ vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave ! 
form photograph. 






V 2V/DIV 

O.SMS/DIV 



V 2V/DIV 

0.5USEC/DIV 



V IV/OIV 

0.5USEC/DIV 




V tV/DIV 

0.5USEC/DIV 
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Table 8-8. Channel A Output Amplifier Measurement Conditions and Waveforms 



Model 1703 A 
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Figure 8-18. Channel A Output Amplifier, A5A6 Component Identification 

I 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. 



Set: 

DlSPU^y 


B 




channel A POSITION........ 


midrange 




channel B POSITION 


. . . midrange 


B, 


channel A vernier 


CAL 




channel B vernier 


CAL 




channel A VOLTS/DIV 


01 


C. 


channel B VOLTS/DIV 


01 







WAVEFORM MEASUREMENT 


Set: 


■ 


B. 


DfSPIAY 


B 




channel A POSITION... 






channel B POSITION... 




C. 


channel A vernier 


CAL 




channel B vernier 


CAL 




channel A VOLTS/DIV. 


01 


I). 


channel B VOLTS/DIV . 


01 




channel A coupling 


AC 





channel B coupling AC 



channel A coupling GND 

channel B coupling DC 



Connect CHANNEL A OUTPUT to channel 
B INPUT. 

All voltages are referenced to chassis ground. 
All indications are nominal and may vary 
slightly. 



CONDITIONS 



Connect CHANNEL A OUTPUT to channel 
B INPUT. 

Connect 5 mV p-p, 400-Hz sine wave to 
channel A INPUT. 

All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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Figure 8-20. TriRger A6A2, Component Identification 




Service 



Model I708A 



DC VOLTAGE MEASUREMENT CONDITIONS 



A, Set: 

main AUTO/NORM AUTO 

SINGLK engaged 

SWP MAG XI 

main INT/EXT INT 

main TRIGGER LEVEL . . cw 

main slope + 



delayed TRIGGER LEVEL cw 

sweep display MAIN SV'EEP 

B, All voltages are referenced to chassis ground. 
All indications arc nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

main AUTO/NORM AUTO 

SWP MAG XI 

main INT/EXT EXT 

sweep display MAIN SWEEP 

main slope > 

main TIME/DIV 2mSKC 

main TRIGGER LEVEI 12 o’clock 

position 



B. Connect CAL I VOLT signal to EXT TRIG 
INPUT. 

C. All waveforms are referenced, to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below i.n each wave* 
form photograph. 




0.2V/0IV 

0.2MS/D(V 






W I® I'i'® :1 

iM2yiraa:t3 
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Model 1703A 



Service 



P/O ACHORIZ MOD 




1703A-01t-0a-75 I 



SOURCE VOLTAGES OF A6A2Q1 AND A6AJQ2 MUST BE WITHIN 75mV OF EACH OTHER WITH BALANCED INPUTS AND BALANCED SOURCE RESISTORS IACA2R5 and A6A2R16>. 
WHEN BALANCED WITH ZERO INPUT VOLTAGES, THE SOURCE VOLTAGES MAY BE BETWEEN 0.1 AND 2.5 VOLTS (Vi- TO GROUNDl. THIS SAME CIRCUIT REQUIREMENT IS TRUE 
FOR A6A2Q9 AND A6A2Q10 WITH SOURCE RESISTORS A6A2 R2B AND A6A2R36. PAIRS OF SOURCE RESISTORS ARE SELE CTED TO OBTAIN THE LESS THAN 7BmV DIFFERENCE. 



0ELETED:A6A2RTI 



m 



Figure 8-21. 
Trigger A6A2 Schematic (1 of 2) 
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Service 



Table 8-10. Trigger Measurement Conditions and Waveforms 



Model 170;tA 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. Set: 

main INT/EXT INT 

sweep display MAIN SWEEP 

main TRIGGER LEVEL cw 

delayed TRIGGER LEVEL cw 

main AUTO/NORM AUTO 

main slope...... t 

SINGLE engaged 



B. Voltages in ( ) are measured with wave- 
form measurement conditions below except 
main AUTO/NORM set to NORM and dis- 
engage SINGLE pushbutton, 

C. All voltages are referenced to chassis ground. 
All indications arc nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

main AUTO/NORM AUTO 

main INT/EXT EXT 

sweep display MAIN SWEEP 

main slope + 

main TIME/DIV 2 mSEC 

main TRIGGER LEVEL 12 o'clock 

position 



B. Connect CAL 1 VOLT to EXT TRIG INPUT. 

C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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Figure 8-22. 
Trigger A6A2 Schematic 
(2 of 2) 
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Model 1703 A 
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component holes. This permits solder- 
ing from either side of the board. 
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Circuit bounls have plated through 
component holes. Tins permits solder 
inij from either side of the board. 



Figure8-23. Moin Integrator, A6A3, Component Identification 



Figure 8-24. IIori^oni’iIMother Board, A6A1, Component Identification 
























Model I703A 



Table 8-1 1. Main Integrator Measurement Conditions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 



A, Set: 

moin AUTO/NORM AUTO 

mainINT/EXT INT 

sweep display MAIN SWEEP 

main TRIGGER LEVEL cw 

delayed TRIGGER LEVEL..... cw 

SINGLE engaged 



B. Voltages in ( ) are measured with main 
AUTO/NORM set to NORM and SINGLE 
disengaged. 

C. All voltages are referenced to chassis ground. 
All indications arc nominal and may vary 
slightly. 



main AUTO/NORM NORM 

main INT/EXT EXT 

sweep display MAIN SWEEP 

main slope + 

main TIME/DIV .2 mSEC 



WAVEFORM MEASUREMENT CONDITIONS 

B. Connect CAL I VOLT to EXT TRIG INPUT. 

NORM 

EXT C. All waveforms are referenced to chassis 



All waveforms are referenced to chassis 
ground. The monitor oscilloscope's vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each w.’xve- 
form photograph. 



D, All waveforms are time related. 
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i Figure S-25. 
Main Integrator A6A3 Schematic 









GRID 

LOC 


REF 

DESIG 


GRID 

LOC 


REF 

OESIG 


GRID 

LOC 


8-1 


MP1 


D-2 


R2 


84 


E-1 


MP2 


E-3 


R3 


86 


E-4 


MP3 


E-3 


R4 


84 


D-4 


Q1 


0-4 


R5 


8-6 


0-5 


02 


E>5 


R6 


e-4 


C-5 


03 


E-5 


R7 


0-6 


C-6 


R1 


86 


RS 


8-4 



REF iGRIOl REF I GRID 



R16 

R17 

RIB 

R19 

R20 

S1MP1 

S1MP2 



Clicuit botirtls have plated through 
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Figure 8-2a Main Sweep Time, A6A5, Component Identitication 
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Table 8*12. Mnin Sweep Time Measurement Conditions 



Model 1703A 



DC VOLTAGE MEASUREMENT CONDITIONS 

B. All voltages are referenced to chassis ground. 

AUTO All indications are nominal and may vary 

INT slightly. 
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component holes. This permits solder- 
ing from either side of the board. 
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Figure 8-28. Delayed Integrator^ A6A4, Component Identification 
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Table 8-13. Delayed Integrator Measurement Conditions and Waveforms 



Model 1703A 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. Set: B. All voltages are referenced to chassis ground. 

main AUTO/NORM i . . . AUTO All indications are nominal and may vary 

main INT/EXT INT slightly. 

sweep display MAIN SWEEP 

SINGLE engaged 

deloyed TIME/DIV 1 mSEC 



WAVEFORM MEASUREMENT CONDITIONS 



Set: 

main AUTO/NORM AUTO 

main INT/EXT EXT 

sweep display MAIN SWEEP 

main slope * 

main TIME/DIV 2mSEC 

delayed TIME/DIV 1 mSEC 



B. Connect CAL 1 VOLT to EXT TRIG INPUT. 

C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photogroph. 



D. All waveforms are time related. 




O.SMS/DIV 




notes: 

I, SPIKES ARE VISIBLE 
ONLY AT MICH INTENSITY 
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2.SPIKES ARE 201V 
IN amplitude. 
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Figure 8-29, 
Delayed Integrator A6A4 Schematic 
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Figure 8-30. Delayed Sweep Time, A6A6, Component Identification 
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Tabic 8-14. Delayed Sweep Time Measurement Conditions 



Model 1703 A 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. Set: 

main AUTO/NORM ALTFO 

main INT/EXT INT 

sweep display MAIN SWEEP 

main TIME/DI V 2uSEC 

delayed TIME/DIV 1 uSEC 



All voltages are referenced to chassis ground. 
All I indications are nominal and may vary 
slightly. 
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Circuit boards have plated tbrouijb 
component holes. This permits solder- 
ing from either sitle of the board. 



Figure 8-32. HoFdoff and Comparator, A6A7, Component Iden tificatibn 
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Model 1703 A 



Table 8-16. Holdoff and Comparator Measurement CondUions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 



main AUTO/NORM AUTO 

main INT/EXT INT 

sweep display MAIN SWEEP 

SINGLE — engaged 

main TIME/DIV 2 uSEC 

delayed TIME/IJIV .1 uSEC 



Voltage in ( ) are measured with main 
AUTO/NORM set to NORM and SINGLE 
disengaged. 

All voltages are referenced to chassis ground. 
All indications are nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITION‘D 



muir, AUTO/NORM AUTO 

main TIME/DIV 2 mSEC 

delayed TIME/DIV .1 mSEC 

DEIJW TIME 2.00 



All waveforms are referenced to chassis 
ground. The monitor oscilloscope's vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown belqw on each wave- 
form photograph. 
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Figure 8-33. 

Holdoff and Comparator A6A7 Schematic 
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Figure 8-34, Horizontal Mode, A6A8, Component Identification 
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Table 8-16. Horizontal Mode Measurement Conditions and Waveforms 



Model 1703 A 



DC VOLTAGE MEASUREMENT CONDITIONS 

i 

A. Set; 

SINGLE engaged 

sweep display , . , , MAIN SWEEP 

B. All voltages arc referenced to chassis ground. 
All indications arc nominal and may vary 

, slightly. 



WAVEFORM MEASUREMENT CONDITIONS 

A. Set; 

main AUTO/NORM AUTO 

sweep display .... MAIN SWEEP 

main TIMB/DIV 2 mSEC 

delayed TIME/DIV 1 mSEC 

DELAY TIME 6.00 

INTENSn'Y 9:00 o’clock 

position 

B. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a l;l probe) and sweep 
speed settings are shown below each wave- 
form photograph. 
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Figure 8-35. 
Horizontal Mode, ABAS, Schematic 
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Table 8-17. Horiz Preamp and Output Ampl Meosurement Conditions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 

A. Set: 

main AUTO/NORM AUTO 

main INT/EXT INT 

sweep display MAIN SWEEP 

SINGLE engoged 

main TIME/DIV 2 mSEC 

HORIZONTAL POSITION centered 

B. All voltages are referenced to chassis ground. 
All indications are nominal ond may vai*y 
slightly. 

WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

moin AUTO/NORM AUTO 

main INT/EXT INT 

sweep display ... MAIN SWEEP 

main slope + 

main TIME/DIV 2mSEC 

HORIZONTAL POSl iTON centered 

B. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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Figure 8-38. 
Horizontal Preamplifier A6A9 and 
Horizontal Output Amplifier A6AI0 Schematic 

8-43 



i 



i 





DC VOLTAGE MEASUREMENT CONDITIONS 

A Set: 

SINGLE engaged 

sweep display EXT HORIZ INPUT 



B. AH voltages are referenced lO chassis ground. 
All indications arc nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 

A. Set: 

SINGLE engaged 

sweep display EXT HORIZ INPUT 

B. Connect CAL 1 VOLT to EXT HORIZ INPUT. 



C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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Figure 8-40. 

External Horizontal Amplifier A9 Schematic 
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Circuit boards have plated through 
component holes. This permits solder- 
ing from either side of the board. 



Figure 8-41. Gate, A4, Component IdentiHcation 
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Table 8-19, Gate Measurement Conditions and Waveforms 



Service 



DC VOLTAGE MEASUREMENT CONDITIONS 

A. Set: 

SINGLE engaged 

INTENSITY normal 

B, All voltages are referenced to chassis ground. 
Ail indications arc nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

DISPLAY CHOP 

main AUTO/NORM AUTO 

INTENSITY normal 

main TIME/DI V 6 uSEC 



B. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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Figure 8-42. 
Gate A4 Schematic 
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Figure 8-43 Storage Circuit, A8, Component Identification 




Figure 8-44. Storage Switch A6A 1 1, Component Identification 
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Table 8-20 and 8-21. Storage Circuit Measurement Conditions and Waveforms 



WAVEFORM 

TEST 

POINT 



STD 



FAST 



CONV 



STORE 



ERASE 



+50V level 




+60V dc level 



+50V dc level 




No change from 
previous mode 
selected. 



Frequency de- 
pends on setting 



of store time 



potR7 



Level depends 
on setting of 
Std Erase pot 



Level depends 
on setting of 
Fast Erase pot 



R16 



R16 



-BOV dc level 



+2.4V dc level 



Level depends 
on sotting of 
Std or Fast 
Erase pots. 





Frequency depends on setting of 
Persistence pot 8. 



Occurs in std or 
Fast mode only, 
otherwise no 
change from pre- 
vious mode 
selected 



+21Vdc level +74V dc level 

approx. approx. 




+21Vdc or 
+74V dc level 
approx. Depends 
on whether Std 
or Fast was used 
last.' 



+21Vdcor 
+74V dc level 
approx. Depends 
on whether Std 
or Fast was used 
last. 



Occurs in Std or 
Fast Mode only, 
otherwise no 
change from pre- 
vious mode 
selected. 



Level depends on 
whether Std or 
Fast was used last. 



-1.4V dc level 



-1.4V dc level 




-1.4V dc level 



^0.8V dc level 



+0.8V dc level in 
STD or FAST only. 
Otherwise no 
change from pre- 
vious mode 
selected. 



Table 8-20 and 8-21, Storage Circuit Measurement Conditions and Waveforms (Cont’d),' 




rSfiRID 



FC AXODC 



I"” ^J>i @22 




AeAii 


A8 


CHAS.'S 


RI-3 

ST 

VRT»2 


CT-13 

cm-io 

TPI*4 

Ut-7 


R7.8 

S3 

XA0 



1703A-02I-(».7$ 



Figure 8-45, 
Storage Circuit A8 Schematic 
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Figure 8-46. High Voltage Oscillator A3A4, C cmponent Identification 
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Tabic 8-22. , High Voltage Oscillator Measurement Conditions and Waveforms 

DC VOLTAGE MEASUREMENT CONDITIONS 

A. ' Set: 

POWER ON 

INTENSITY ccw 

B. All voltages are referenced to chassis ground. 

All indications are no ninal and may vary 
slightly. 

WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

POWER ON 

INTENSITY , ccw 

B. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a I:l probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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Figure 8-47. 

High Voltage Oscillator A3A4 Schematic 
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Circuit boards have plated through 
corriponent holes. This permits solder- 
ing from either side of the board. 
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Circuit boards have plated through 
component holes. This permits solder- 
ing from either side of the board. 
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Figure 8-48. Line Rectifier, A2, Component Identification 



Figure 8-49. Low Voltage Mother Board, A3A1, Component Identification 



Figure 8-60. 'Gate, A4, Component Identification 
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Model 1703A 

Table 8-23. Low Voltage Power Supply Measurement Conditions 



DC VOLTAGE MEASUREMENT CONDITIONS 

A. Set: 

POWER MODE AC LINE 

POWER ; ON 

i B. All voltages are referenced to chassis ground. 
All indications are nominal and may 
vary slightly. 
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Circuit boards have ptated through 
component holes. This permits solder- 
ing from either side of the board. itoia-r-t 
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Figure 8-52. Low Vol tage Connec tor, A3A2, Component Identification 
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Table I.ow Voltage Converter Measurement Conditions and Waveforms 



Model 1703A 



A. 


Set: 

POWER 

POWER MODE 


ON 

DC LINE 


B. 


Connect; 
DC LINE . 




36 Vdc 




Measure 


0 




C. 


Connect: 
DC LINE . 




24 Vdc 




Measure 


© 





DC VOLTAGE MEASUREMENT CONDITIONS 

D. Connect; 



DC LINE 11.6 Vdc 

Measure 



© 



E. All voltages are referenced to chassis ground. 
All indications are nominal and may vary 
slightly. 



A. Set: 

POWER ON 

POWER MODE... DC LINE 

B. Connect: 

DC LINE 36 Vdc 



V 'AVEFORM MEASUREMENT CONDITIONS 

D. Connect: 



Measure 



V 



C. Connect: 

DC LINE 24 Vdc 



Measure 






DC LINE 1 1.6 Vdc 

Measure 

E. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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NOTE' 

1. THE STANDOFFS ARE 
METAL CONDUCTORS 
PROVIDING ELECTRICAL 
CONNECTION BETWEEN 
THE A3A2 ANDA3A3 
ASSEMBLES. 

2. SEE VOLTAGE MEASUREMENT 
CONDITIONS. 



REFERENCE DESIGNATIONSWITHIN ASSEMBLIES 
ARE ABBREVIATED. ADD ASSEMBLY DESIGNATION 
AS PREFIX TO FORM COMPLETE DESIGNATION 
lE.G , R1 ON ASSEMBLY A2 IS A2RI). 
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PARTS ON THIS SCHEMATIC 
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Ciraiii bujrils b:ive throu()h 

component liotus. This permits solder 
tnij fiom either side of the board. 
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Figure 8-5-1. Line Rectifier and Filter, A3A:i, Component Identification 
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Tiihl'! 8-2;"). C.ate Measurcmi'nl: C<)n<iittt)ns ami Wavi'fnrms 



Servltv 



i) , 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. Set: 
POWKR 



ON 



B. All voltages arc referenced to chassis ground. 
All indications are nominal and may vary 
sliRhtly. 



WAVEFORM MEASUREMENT CONDITIONS 



A. Set: 

POWKR ON 

SINGI.K cn^atted 



B. All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertical 
sensitivity (using a 1:1 probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 
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KiRure 8-56. Horizontal Mother Board, A6A1, Schematic 
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Figure 8-67. Hori/ontnl Freamplifier, A8Af), Voltage DistributorSchematic 
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